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Steam or Electric 


Two Atlantic City Electric Company stations show 
contrasting use with Elliott Turbines and Motors 


Two Elliott 406-hp, 3550-rpm turbines driving boiler-feed pumps in the wo Elliott 203-hp, geared turbines driving 

Greenwich Station. Turbines take steam at 175 psig, 570 F, and exhaust ~ Porced-draft fans at Greenwich Station. 

at 35-psig back pressure. Turbines are suitable for future 700 F operation ; rbines operate at 3570 rpm, which speed 
ig reduced to 1250 rpm on the fans. 


The Greenwich Station, at Gibbstown, 
houses a 10,000-kw noncondensing unit. 
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driven auxiliaries? 


@ Both the Greenwich Station at Gibbstown, N. J., and the 
Deepwater Station near Penns Grove, N. J., furnish process steam 
for industrial use. The Greenwich Station operates a 10,000 kw, 

175 psig back-pressure noncondensing unit and so makes use of 
steam auxiliary drives. The Deepwater Station, however, 

houses about 185,000 kw of capacity in condensing units in addition 
to back-pressure turbines for industrial steam supply. Hence 

it uses the conventional electric motor drive for auxiliaries. In both 
cases, Elliott machines — mechanical drive turbines and 

electric motors — are on the job driving boiler-feed pumps, 
condensate pumps, forced-draft and induced-draft fans. For details, 


write Elliott Company, Jeannette, Pa. 


Above are three Elliott 900-hp, 3600- 
rpm squirrel-cage induction motors 
driving boiler-feed pumps in the 
Deepwater Station. 


At left are two Elliott 300-hp, 514- 
rpm vertical outdoor weather- 
protected motors driving circulating 
pumps at Deepwater. 


Below are outdoor weather-protected 
motors driving draft fans at Deep- 
water. In foreground is a 1500-hp, 
720-rpm motor driving an i-d fan. 
The other, a 500-hp, 1200-rpm 
motor, drives an f-d fan. 


Deepwater Station, near Penns Grove, on the 
Delaware River, has a capacity of 213,500 kw, 
185,000 kw of which is condensing, balance 
being supplied by back-pressure turbines. 
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Thomas A. Edison Inc.’s 


PERSONAL 
DEMONSTRATION 


shows how you can 


INCREASE 
PLANT 
PRODUCTION 


Takes Only a Few Minutes to Prove Simple 
Omniguard System Protects Bearings and Processes; 
Cuts Down Time; Increases Equipment Life 


Just take a few minutes to prove to yourself how 
Omniguard can make it possible for you to operate 
your equipment at peak production rates without fear 
of breakdowns . . . how this simple temperature detec- 
tion system gives you ample opportunity to prevent 
bearing failures or to keep process temperatures 
within limits. 
RECORDS REVEAL FAILURES COSTLY 

Many operators—after a record check—are aston- 
ished to find how much bearing breakdowns have been 
costing them in maintenance and lost production. 
They see that the cost is often many times the expense 
of installing Omniguard. 

COMPLETE 4-POINT SYSTEM FOR LESS THAN $500 
Consider the thousands of dollars involved in equip- 
ment and production output. Contrast this with the 
fact that one Omniguard unit costs less than $500. 
And because of its simplicity, installation costs are 
also low. 

SIMPLE, DEPENDABLE 
Omniguard has no electronic or moving parts. It is the 
most dependable system available today. Modular in 
design, each unit gives you four-point detection. You 


can add as many as you need. . . as you need them. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edisom 


INCORPORATED 


INSTRUMENT DIVISION * 37 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


Our representatives throughout the 
mation are ready to demonstrate a 
complete Omniguard system right 

at your plant or office. 


The modular indicator and monitor, with their 
mounting brackets, and the resistance tem- 
perature detectors, are all you need for a 
continuous operating analysis of remote pro- 
cess or bearing temperatures 





Resistance Temperature Detectors 


These are just four of the many different types 
of temperature detectors produced for varied 
applications of the Omniguard system 


———«s = - 


The 242P for high tempera- The 166NC with pre-loaded 
tures (to 1300°F.) sensitive tip specially de- 
signed for bearing protection. 


The 230N for general pur- The 235N90-35 for fast re- 
pose industrial use (stem- sponse in corrosive service 
sensitive). 





A Partial List of Present Users 


I-T-E Circuit 
Breaker Co. 

North American 
Aviation, Inc 

Public Service Electric & 
Gas Co 

Republic Steel 
Corporation 

Sun Oil Company 

Union Carbide & 
Carbon Corp 

Westinghouse Corp. 


American Blower Corp 
City of Chicago 
Combustion 
Engineering, Inc 
DeLaval Steam 
Turbine Co. 
Eastman Kodak Co. 
Esso Standard Oil Co. 
Florida Power & 
Light Co. 
General Electric Co. 
Hercules Chemical Co., Inc. 


To get your free demonstration, just fill out the coupon below. 
Please have representative call for appointment at no obligation 
to me__ . 

Please send detailed information 

Name___ 

Firm___ 

Address 


Position _— 
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SSENGINEERS’ PREVIEW 


© INVESTIGATORS have studied 
the phenomenon of periodic fluctua- 
tion, or “‘seiching,’’ in the water 
level of harbors and basins, from the 
viewpoint of eliminating or at least 
decreasing the undesirable effects on 
harbor facilities and ships at anchor, 
when the water level varies rapidly 
— sometimes as much as 10 to 12 
feet. 

Seiching occurs when the frequency 
of the incoming waves coincides with 
a natural vibratory frequency of the 
water in the harbor, so that the 
harbor water resonates. Recently, 
says the Industrial Bulletin, it has 
been proposed to rely on this type 
of resonance in a circular, water- 
filled port or in a small harbor, as a 
method of generating power from 
ocean waves. The approach would 
be to use a converging channel to 
collect wave energy, and then to 
transfer this energy by causing the 
incoming waves to set up resonance 
in the water-filled port. Periodically 
rising and falling waves within the 
port would behave as a “‘liquid pis- 
ton,’’ and would be used to compress 
and expand air in a cylinder. The air 
itself would be the ‘‘ working fluid,"’ 
and would be used to drive an air- 
turbine to generate power. 


© BECHTEL Corporation, form- 
erly at 3780 Wilshire Blvd., Los 
Angeles, Calif., announces a change 
of address to 612 S. Flower St., Los 
Angeles 17, Calif. 


o . . 


© ONE OF THE HIGHEST honors 
that can be bestowed by the engineer- 
ing world was recently presented to 
Philip Sporn, president of the Ameri- 
can Gas and Electric Company. The 
John Fritz Medal, given annually 
for distinguished scientific or in- 
dividual achievement, was presented 
the electric utility executive at ap- 
propriate ceremonies in conjunction 
with the 75th Diamond Jubilee meet- 
ing in Chicago of the American 
Society of Mechanical Engineers. 

Mr. Sporn's citation reads- “The 
Medal is awarded to you as Dis- 
tinguished Engineer, Pioneer in Util- 


ity Engineering Practice, Eminent 
Executive, Human Administrator."’ 

Mr. Sporn also is president of the 
Ohio Valley Electric Corp., a com- 
pany formed in 1952 by 15 private 
electric utilities of the Ohio Valley 
region to supply the full electric 
power requirements of the Atomic 
Energy Commission's tremendous 
new atomic project near Portsmouth, 
Ohio. In 1955 he was elected presi- 
dent of the newly-incorporated Nu- 
clear Power Group, Inc., an organi- 
zation of eight utility and engineer- 
ing firms devoted to research and 
study of nuclear energy for electric 
power production; and vice president 
of the American Nuclear Society, 
Inc., which he helped to found late 
in 1954. 


© PELTON Water Wheel Co., 
San Francisco, subsidiary ot Bald- 
win-Lima-Hamilton Corp., has been 
awarded a contract by the Pacific 
Gas & Electric Co. to furnish two 
76,000-hp, vertical-shaft, reaction 
type hydraulic turbines and auxili- 
aries for the Poe hydroelectric 
project on the Feather River. Auxili- 
ary equipment includes pressure 
regulators, governors and butterfly 
shut-off valves. The Pelton Co. ex- 
pects to complete the units by the 
spring of 1957. The Poe project 
will develop 106,000 kw of gen- 
erating capacity, cost $35,000,000. 


@© ANACONDA WIRE and Cable 
Co. has adopted a program of making 
shipments of certain types of wire 
and cable on non-returnable reels. 
Initially, the program will be more 
or less confined to shipments of 
building wire items to distributors’ 
stocks and to aluminum insulated 
and covered conductors. 

Some of the benefits which will 
accrue to the customer in this pro- 
gram are: Elimination of reel deposit 
charges; elimination of clerical rec- 
ords for the maintenance of reel 
data; reduction of storage space; 
reduction in overall weight; elimi- 
nation of reel returns to the manu- 
facturer. 





TWO NEW KEELER TYPE D-K PACKAGE BOILERS 
SERVE NEW WESTINGHOUSE RESEARCH LAB 


NEST 


Westinghouse Research Laboratory 
Churchill Boro, Pittsburgh, Pa. 





Type DK 


Newest member of the 
Keeler line—a compact, 
low-cost package steam 
generator (oil or gas 
fired) for limited space 
requirements. 








Westinghouse Electric Corporation has selected two Keeler D-K Package 
Steam Generators to supply their modern new research laboratory with 
low cost steam for process and heat requirements. Keeler Boilers of various 
types and sizes are serving Westinghouse plants throughout the country 
and their efficiency, economy and dependability led to the purchase of 
the two D-K units pictured here. 


Each of the new Keeler Type D-K Boilers shown are capable of generating 
20,000 Ibs. of steam per hour. The complete “package” includes all burning 
equipment, controls, safety devices and accessories for gas fired operation. 


The Type D-K is made in oil or gas fired units with capacities from 8,000 
to 45,000 lbs. of steam per hour, standard design pressure of 200 psi and a 
maximum design pressure of 325 psi. The D-K is specifically designed for 
use in power plants which will not accommodate long boilers of other types. 


It incorporates the proven efficiency and economy of Keeler Water Tube 
Steam Generators in a new, compact design—a comparatively wide and 
short boiler that’s completely steel encased and insulated, ready for quick 
hook-up and operation. Write or phone for complete information on this 
compact, new Package Power Plant! 


The Seal of Quality in Water Tube Boilers — ESTABLISHED 1864 — 


Write For Bulletins E. KEELER co. 


No. DK-1: T DK Pack Boiler 
No. F-14: Type CP Package Boilers B 100-200 West St. e WILLIAMSPORT, PA. 


No. M-2A: Type CPM Package Boilers — OFFICES IN PRINCIPAL CITIES — 
No. MK-1: Type MK Boilers 
For more data circle 503 on Post Card 
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WHEN YOU'RE at the Ameri- 
can Power Conference in Chi- 
cago, March 21 to 23, the editors 
of Power ENGINEERING cordially 
invite you and your friends to 
drop in at our suite in the Hotel 
Sherman for refreshments cr a 
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@© MORE HOTELS may soon join 
the ranks of buildings that offer 
100 per cent air-conditioned facilities 
Only 20 per cent of the 4050 hotels 
with 100 or more guest rooms are 
now totally air conditioned, 50 per 
cent are partially conditioned, and 
the remainder non-conditioned. Air 
conditioning in many partially-con- 
ditioned hotels is confined to public 
spaces such as lobbies, dining rooms 
and cocktail lounges, but space prob- 
lems have limited the use of air 
conditioning in guest room areas. 
Possibility of an increase in totally 
air-conditioned hotels is due to a 
recent development in air condition- 
ing known as the high velocity 
system, which can effect space sav- 
ings of up to 75 per cent 


€© COMBUSTION Engineering, 
Inc. has contracted for the pur- 
chase of a 530-acre site in 
Windsor, Conn., on which it will 
build a Nuclear Engineering and 
Development Center. The Center 
will comprise facilities for the com- 
plete design and development of 
nuclear power reactors, for the 
construction of reactor cores, and 
for the manufacture of related 
atomic fuel elements. Costing up- 
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rest, to meet old friends, make 
new ones. 

We will be there between and 
after sessions from noon to mid- 
night. Visitors’ prizes will be 
awarded. (And perhaps you'll be 
interested in a ‘‘Beefeater’). 





PUUEEEOEEEUEOACUUATEEEEEEAEATDEODEESOOOTOOD ERE LUAA TE EEOEEEAU AOE EEOOEOO EEE EEEEA TOUTE 


wards of $5,000,000, the Center 
will begin operations late next 
year and by 1957 will employ 
several hundred people in its vari- 
ous departments, largely engineers, 
scientists and technicians. Stone 
& Webster Engineering Corp. have 
been engaged to serve as architects 
and engineers. 


© FOR STUDY or research in hy- 
draulics, the 1956 Freeman Fellow- 
ship has been announced by David 
W. R. Morgan, ASME president. 
ASME and The American Society 
of Civil Engineers are joint adminis- 
trators of the Fund, first established 
in 1924 by John R. Freeman, past 
president and Honorary Member, 
ASME. 

Applicants working on defense 
projects will be given preference by 
the Award Committee, according to 
the announcement. The Award win- 
ner will be named on March 15, 1956. 
Sixty days after he has completed 
his project, the awardee must make 
a report in English. 

Interested people should submit 
applications to the Freeman Award 
Committee, % Secretary, The Ameri- 
can Society of Mechanical Engineers, 
29 West 39th St., New York 18, N. Y. 
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On Tour at the Fansteel 
Plant in North Chicago 


REFRACTORY metals such as tung- 
sten, molybdenum, tantalum and 
columbium, are used in many heavy 
industrial and military installations 
generally as alloying or hardening 
agents, or for electrical contacts, 
rectifiers and capacitors. Fansteel 
Metallurgical Corp. of North Chi- 
cago, Ill., one of the largest refiners 
and fabricators of these metals, was 
recently host to industrial paper edi- 
tors and Air Force Reserve Officers. 

The company’s program included 
a tour of the big plant and a series of 
technical seminars. 


March, 1956 


Photographed during plant visit (left 
to right) Col. Harold G. Carsen, reactor 
engineer, Commonwealth Edison Co.; 
Col. Richard H. Morris, editorial direc- 
tor, POWER ENGINEERING; Dr. Frank H. 
Driggs, Fansteel Corporation president 


Jersey coasts 
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© DISASTROUS Lake Michigan 
storm surge that came without warn- 
ing one clear morning in June 1954, 
bringing an eight-foot wall of water 
and drowning a number of persons 
along the Chicago lakefront, could 
have been predicted in time to pre- 
vent this loss of life. A different kind 
of surge —the Atlantic flood of 
November 6 and 7, 1953, which 
caused tremendous damage to the 
Long Island, Staten Island, and New 
likewise could have 
been anticipated as could many other 
freak waves, which from time to time 
have taken a terrific toll of life and 
property. 

This is the contention of three 
geologists at Columbia University’s 
Lamont Geological Observatory at 
Palisades, N. Y., who will conduct a 
three-year project to test their theory 
that several hours warning of storm 
surges can be given. The important 
project, which is under the sponsor- 
ship of the American Institute of 
Mining and Metallurgical Engineers, 
is being instituted with an Engineer- 
ing Foundation grant. In charge of 
the investigation are Dr. Maurice 
Ewing, Director of the Observatory, 
Dr. Frank Press, and Dr. W. L. Donn. 





POWER ENGINEERING 
HANDBOOK REPRINTS 


SECOND SECTION of the Power 
ENGINEERING HANDBOOK, April through 
September 1955, is now being re- 
printed. These reprints will be avail- 
able about April 1 at 35 cents a copy. 
The Gas Turbine Primer, October, 
November and December 1955, has 
already been reprinted and is avail- 
able at 15 cents a copy. 

When ordering, kindly enclose cash, 
check or money order. 

BONUS:—Readers who order a 
reprint of the second Handbook sec- 
tion, April to Sepiember 1955, plus 
the Gas Turbine Primer, for a total of 
50 cents, will receive FREE a reprint 
of the first section of the Handbook, 
October 1954 through March 1955, 
as long as the first section supply lasts. 
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In Dec. '54 we appealed for help to save the world’s first nuclear 
reactors from destruction. Despite widespread support for this 
appeal no help was forthcoming and the reactors are now being 


destroyed. 


The AEC’s reasons for not retaining the reactors were given in a 
letter from Chairman Lewis Strauss, published here with his per- 
mission. Also given is preliminary correspondence between Sen. 
Paul Douglas and POWER ENGINEERING Editor A. W. Kramer 
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First Nuclear Reactors on the Scrap Heap 


November 10, 1955 


Honorable Paul H. Douglas 
United States Senate 
Washington, D.C. 

My dear Senator Douglas: 

I am writing to you in the hope 
that I may enlist your aid and in- 
fluence in preserving the world’s first 
atomic reactors. 

As you well know, the world’s first 
nuclear reactor, which was built un- 
der the west stands of Stagg Field 
at the University of Chicago and 
which went into operation on De- 
cember 2, 1942, was later moved to 
the Argonne Woods site where it now 
stands. This reactor brought about 
the first self sustaining nuclear chain 
reaction in the world and, in my 
opinion, is of great historic interest. 

You may or may not be aware of 
the fact that this historic reactor is in 
danger of being destroyed. As you no 
doubt well know and as is set forth 
in the accompanying article, which 
I wrote for POWER ENGINEERING last 
December, this reactor was rebuilt 
at the Argonne Woods after the pre- 
liminary experiments at the Uni- 
versity of Chicago, and it was used 
in much of the early experimental 
nuclear work, which formed the basis 
of the great Manhattan District. In 
the Spring of 1943, the world’s first 
heavy water reactor was also built 
and placed in operation at the Ar- 
gonne Woods site. 

You probably know all this. You 
may not know, however, that under 
the terms of the present lease with 
the Cook County Forest Preserve 
District, which owns the ground on 
which the old laboratory is located, 
these reactors will have to be torn 
down in 1956 when the lease expires. 

We learned about this just about 
a year ago while visiting the old site, 
and felt that it would be tragic if 
these reactors were actually de- 
stroyed. So in the December ’54 issue 
of POWER ENGINEERING, I wrote the 
accompanying article in which I 
made a plea for the preservation of 
these reactors. As I point out in my 
article, this first reactor symbolizes 
the most impressive and significant 
experiment that man ever made. At 
the time that we published this article 
I sent copies of it to most of the 


major newspapers in the United 
States, and we received quite a bit of 
publicity, but to this date there has 
been no tangible support of my pro- 
posal. I am sure that I need not 
emphasize or explain this matter 
further to you. I feel almost certain 
that you will agree with me that it 
would be tragic if these two reactors, 
that is the first carbon pile and the 
world’s first heavy water pile built 
a short time later were destroyed. 

My article appeared just about the 
time that Dr. Fermi died, and a 
number of people immediately sug- 
gested that these reactors be pre- 
served as a memorial to Dr. Fermi 
and his colleagues, who made the 
first experiments. This I think is a 
splendid idea. 

I have the whole hearted support of 
the people at the Argonne National 
Laboratory, including Dr. Walter 
Zinn, but they evidently have no 
appropriations to do much about this 
and unless some outside agency or 
the Government itself steps in, these 
reactors will be torn down early next 
year, as I understand it. 

Since the time is getting short, I 
thought that I would at least try to 
get your ideas and see whether you 
think there is anything that we can 
do about this matter. 

A year ago last summer, a great 
deal of money was expended in bring- 
ing a German submarine to the 
Museum of Science and Industry in 
Chicago. This, no doubt, was a worth- 
while project, but I feel that these 
reactors in the Argonne Woods are 
of infinitely greater importance, and 
if they are torn down I think we will 
regret it. 

I took the matter up with Major 
Lennox Lohr of the Museum of 
Science and Industry in Chicago, and 
while he is entirely sympathetic, for 
some reason or other he is also unable 
to do very much about it, but as he 
says — if we don’t do this we are sure 
going to regret it. Fifty years from 
now people will plainly see how remiss 
we were if we miss this opportunity. 

Please let me have your comments 
on this situation and if you have any 
suggestions, I certainly will do every- 
thing I can to see that these reactors 
are preserved. 

(Signed) A. W. Kramer 


December 14, 1955 


Mr. Andrew W. Kramer, Editor 
POWER ENGINEERING 

110 South Dearborn Street 
Chicago 3, Illinois 

Dear Mr. Kramer: 

I enclose a copy of my letter to 
Lewis Strauss, Chairman of the 
Atomic Energy Commission, con- 
cerning the retention of the first 
nuclear reactor as a museum, to- 
gether with his reply. 

I am sorry. 

Signed) Paul H. Douglas 


November 17, 1955 


Mr. Lewis Strauss, Chairman 
Atomic Energy Commission 
Washington 25, D.C. 

Dear Mr. Strauss: 

I share the view of Andrew W. 
Kramer, Editor of POWER ENGINEER- 
ING, in the attached letter about the 
historical value of the world’s first 
nuclear reactor. 

Perhaps you could spark a cam- 
paign from either private or public 
funds to insure the retention of the 
first reactor as a museum. 

I should be interested in 
views. 


your 


Signed) Paul H. Douglas 


December 12, 1955 


Dear Senator Douglas: 

Your letter of November 17, 1955 
requests my views concerning the 
proposal of Mr. Andrew W. Kramer, 
Editor, POWER ENGINEERING, to pre- 
serve the first nuclear reactor devel- 
oped at the University of Chicago. 
Since the reactors at the Forest 
Preserve site were no longer useful 
research tools, a member of the 
Commission requested, this past 
spring, that consideration be given to 
the possibility of retaining the reac- 
tors as a memorial to the late Dr. 
Enrico Fermi. Staff members of the 
Washington and Chicago Office, in 
consultation with a representative of 
the Argonne National Laboratory, 
concluded that it was not feasible to 
retain the continued on page 126 
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REMIUM COALS FROM 


2 7 BIG MINES 


in Eastern Kentucky; Western Kentucky; 
Ohio; Indiana; northern, central and 
southern Illinois; lowo; Oklahoma; 


Alabama and Missouri. 
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Ss Oo UTHERN brings you all the premium 


value, special purpose coals you need — 23 million tons a year; 
ideally functional in variety at savings that lower power and heat costs. 
In this tremendous combined tonnage of Southern, Sinclair 

and Peabody Coal Companies there's coal to satisfy any quantity 


and burning requirement — coal from preferred seams and 


districts in your own bituminous-rich Mid-America.* 


Obviously you save from Southern's low-cost, mechanized recovery, and 
with the clean, high BTU content and efficient burning performance 
assured by Southern’s precisely engineered preparation. 

But Southern gives you still another all-important saving — more 
favorable shipping rates from ‘‘close-to-home” supply sources — swift, 
direct by rail, by riverways barges and deep water vessels to 

all ports on the Great Lakes. Your nearby Southern representative 


will be glad to give you interesting figures. 


COAL COMPANY, INC. 


GENERAL OFFICE: 333 NORTH MICHIGAN AVENUE, CHICAGO 1, ILLINOIS 
OFFICES IN: LOUISVILLE, MEMPHIS, MINNEAPOLIS, NASHVILLE, ST. LOUIS 
SINCLAIR COAL COMPANY, KANSAS CITY 5, MO., WESTERN REPRESENTATIVE 
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@ Engineers tell us Yarway Remote 


Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant ... accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself .. . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. /n- 
dicating mechanism is never under pressure. 








Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 


Recorder. 








On the boiler drum itself you’ll want 
Yarway Water Gages ... and these 
“bright as a star’’ gage readings can now 
be televised with a Yarway—RcA Tele- 
vision chain. 








From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 





Write for the specific bulletins you want. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


> NEW! WIDER VISION! 


Clear, brilliant readings from any angle, are possible with 
the new “wide vision" face on the Yarway Remote Liquid 
Level Indicator. Pointer is always visible, even at extreme 
high and low water levels. 

The Yarway Indicator is manometric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155. 


Described in Yarway Bulletin WG-1824. 
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steam plant equipment 


BLow-OFF VALVES STEAM TRAPS 
WATER COLUMNS AND GAGES STRAINERS 


Liquip LEVEL INDICATORS 
EXPANSION JOINTS 


Spray Nozz_es 
DIGESTER VALVES 
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C-E LaMont Controlled Circulation Hot Water Boilers 




















Installation view — oil fired unit. 


= - 
SOmVECTION® 1 
(Tes MEO 


= SURFACE — 


Typical arrangement — as fired with C-E Spreader Stoker. 





Ever consider High Temperature Water 
for your heating and processing needs? 


Both steam and high temperature water have their place, and your particular requirements will 
determine which is best for you. In either case, the complete C-E line includes a type and size of 
boiler exactly suited to your needs. Where high temperature (HT) water seems indicated, it 
affords such important advantages as: 


1. The higher available heat in HT water — many times that of steam at the same pressure. 
2. Closer control of temperature. 


3. Heat loss is lower with the HT water closed system . . . unused heat returns to the boiler... 


no condensate return lines. 
4. No elaborate feedwater treatment required. Make-up requirements are exceptionally low. 
Steam traps not required — trap problems and attendant expense are eliminated. 


6. No blowdown losses... no safety valve vent losses . . . no condensate losses. 


The planning of any new heating and/or processing system should include the consideration of 
a high temperature water system. There are many hundreds of HT water installations operating 


abroad and a rapidly growing number in the U. S. A. It may be just right for your requirements. 
B-886 





Advantages of the C-E “HT” Water Boiler 


as it does the principle of forced, controlled circu- 


Once it is established that HT water is right for 
lation which is extended throughout the entire 


your needs, your next concern is selection of 


proper equipment. The C-E high pressure, high 
temperature water boiler has inherent advantages 
that make it the best possible choice. It is espe- 


system. This accounts for numerous points of 
superiority in the C-E LaMont Controlled Circu- 
lation Hot Water Boiler. Among these are: 





cially designed for HT water applications utilizing 


1. Complete control over HT water movement in both system and boiler. 

2. No separate boiler pump is required, since low pressure loss is inherent. 

3. Pressurized operation with oil or gas means no induced draft fan. 

4. Single-pass design — no baffles — means cleaner boiler and lower draft loss. 

5. More efficient heating surface can be arranged because of controlled, positive circulation, 
6. Any fuel — oil, gas, coal, or any combination of fuels. 


7. Other features such as: gastight, welded steel casing . . . fewer headers, 
all of which are accessible. 


system — or expect to be — by all means investi- 
gate high temperature water and the C-E “HT” 
Water Boiler. Our engineers will be pleased to 
discuss the subject with you or your consultants. 
Write for our new catalog HT-112. 


The C-E LaMont Controlled Circulation Hot 
Water Boiler is available in sizes ranging from 10 
to 200-million Btu per hour, or more, with pres- 
sures up to 500 psi and temperatures to 475 F — 
higher if required. 

If you are in the market for a heating or process 


COMBUSTION ENGINEERING & 


Combustion Engineering Building © 200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 


PAPER MILL EQUIPMENT; 
DOMESTIC WATER HEATERS; 


PULVERIZERS; 
SOIL PIPE 


NUCLEAR REACTORS; 
PRESSURE VESSELS; 


STEAM GENERATING UNITS; 
FLASH DRYING SYSTEMS; 
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Anheuser-Busch’s new Van Nuys, California, Budweiser brewery 


gets “big-station” boiler efficiency automatically with a complete 
Republic Combustion Control System centralized at this panel. 


INDUSTRIAL POWER PLANTS CAN OPERATE 
AT CENTRAL STATION EFFICIENCY 


@ The power plant at Anheuser-Busch’s new 
Budweiser brewery, Van Nuys, California is a 
good example of how a modern industrial plant 
has taken advantage of cost-cutting methods 
used by central stations. The plant has three 
48,000 lbs./hr. gas or oil fired boilers which pro- 
duce steam at 200 psi. All three boilers are oper- 
ated and coordinated by a Republic Automatic 
Combustion Control System which: 


1. Automatically maintains constant steam pres- 
sure by controlling the heat input to the boilers 
in accordance with the boiler load. 

. Automatically maintains maximum combustion 
efficiency by simultaneously and continuously 
controlling a measured fuel and air input to 
the boiler. 

. Automatically maintains any desired load 
division between the boilers. 

. Automatically maintains correct draft in 
each furnace. 


In addition, a Republic two-element feed-water 


system which is tied into the combustion control 
system automatically adjusts the water supply to 
boiler requirements at all loads. 


This “big-station” automatic contro! means con- 
tinuous firing efficiency for Anheuser-Busch, 
assuring lowest fuel cost per pound of steam pro- 
duced. Fixed costs are also reduced since boilers 
are operated to deliver all of their rated capacity 
during “peak” loads. Extra stand-by equipment is 
not necessary. Finally, chain-of-event troubles 
that are caused by improper operation of auxili- 
aries is avoided by smooth simultaneous adjust- 
ments made by the master control system. 


Let Republic’s combined experience in combus- 
tion control systems for both industrial plants and 
central stations help you operate your power 
plant more efficiently. No matter what size or type 
of boiler, load conditions, fuel firing or draft 
arrangement, Republic can design and produce a 
control system that will operate it for maximum 
efficiency —automatically. Write for full details. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 


For more data circle 507 on Post Card 


POWER ENGINEERING 











DOUBLE-BARRELED 


FOR TURBINE LUBE OIL 


THE OF LAVAL SEPARATOR COMPANY Poughkeepsie, New York 
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Turbine lube oil has two jobs — it lubri- 
cates bearings . . . and operates the 
governor mechanism. 


De Laval Turbine Oil Purifiers keep oil 
in prime condition in both cases... 
remove water and oxidation products 

. reducing sludge formation to a 
minimum. They eliminate any sludge 
which may still form . . . along with 
dirt and other trouble-making impur- 
ities. But they do NOT remove valu- 
able inhibitors! 


Specification of a De Laval Turbine Oil 
Purifier is the one sure way to give your 
turbine continuous, dependable pro- 
tection. Get the facts... 


DE LAVAL 


turbine oi/ purifiers 





PROTECTION 


Mi eeeeeeeooeoeseeesesese 
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* 427 Randoiph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Milibrae Ave., Millbrae, Callf. 
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Paper Mills Choose 
for 


Produce Economical 
Plant Power as 


By-Product from 


Process Steam 


At John Strange Paper Company 


MENASHA, 
WISCONSIN 


5000-kw WA-Series 
unit produces power 
at 2400/4160 volts 
as a by-product of 
150,000 Ib per hour 
of process steam. 
Steam conditions at 
the turbine are 700 
psig, 825 F, with 50 
psig exhaust. 


ALLIS- 
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Allis-Chalmers Units 








Power Generation 





The paper industry is a good example of many in- 
dustries across the country that are choosing modern 
Allis-Chalmers WA-Series steam turbine generating 
units for plant power generation. Many installations 
are already operating in NEMA ratings from 2000 to 
7500 kw. Recently, the line was extended to 16,500 
kw in AIEE-ASME preferred ratings. 


WA-Series units are available for condensing or 
non-condensing service, with or without automatic 
extraction, providing the kind of advanced design 
that power producers want. Basic engineering fea- 
tures include labyrinth steam seals throughout, re- 
movable external glands, high chrome alloy steel 
buckets, and a time-proved governing system. 


At Marathon Corporation 


ROTHSCHILD, 
WISCONSIN 


4000-kw WA-Series 
unit produces power 
at 2400/4160 volts 
as a by-product of 
approximately 100,- 
000 Ib per hour of 
process steam. Steam 
conditions at turbine: 
600 psig, 825 F, with 
40 psig exhaust. 
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Engineered to Save Installation Costs 


Particular care has been taken to promote ease of 
installation. Oil piping is above the floor line, elimi- 
nating need for trenches in the foundation. Generator 
gas coolers are located above the floor, eliminating 
ductwork through the foundation. Much of the work 
formerly done in the field is now performed in the 
factory. As a result, both turbine and generator can 
be shipped assembled ready for immediate installation. 


For a detailed story on the advantages you can 
obtain with Allis-Chalmers steam turbine generating 
units, call your nearby A-C office, or write Allis- 
Chalmers, Power Equipment Division, Milwaukee 1, 
Wisconsin, for Bulletin 03B7654. A-4868 
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EDWARD VALVES, INC. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 


_ EAST CHICAGO, INDIANA 





500 Ib. FORGED STEEL 
BLOW-OFF VALVES 





DRAWN 4¢0xet DRAWING N2 
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Edward builds Globe and Angle Stop, Non-Return, Stop-Check, 
Check, Gate, Blow-Off, Mudline, Relief, Hydraulic, Instrument, 


Gage, and Special Valves and Strainers. 




















Another POWER MODERNIZATION AWARD 
featuring RILEY Steam Generating Equipment. 





lowa-illinois Gas & Electric Company 
employs sound dollar-saving planning 
in modernizing its MOLINE STATION 


retires ten old boilers - puts three RU@LEWY 


Results 


Increased plant capabilities from 53,000 kw to 119,000 kw. 
Reduced heat rate 24%. 


Cut kilowatt production cost by 2 mills. 
Lowered plant per kilowatt investment from $131 to $113. 


1. 
2. 
3. 
4 






As a result of a carefully planned two-stage 
modernization program, lowa-Illinois Gas 
& Electric Company’s Moline Station now 
is a modern 119,000 kw generating plant 
with high operating efficiency. Three Riley 
Steam Generating Units installed since 1951 
have replaced ten old boilers originally 





HOW GENERATING CAPABILITY OF MOLINE STATION 
HAS INCREASED SINCE 1904 


OeTTYTy Ti.) ft 









1910 

— NIT installed in 1906. Teaming up with six 

pes - retained units of the original plant the 
un new Riley units are credited with substan- 





tially cutting kilowatt production costs, 
lowering heat rate and actually reducing 
the per kilowatt ratio of plant investment. 


A further result of this outstanding mod- 
ernization program was the winning of 
POWER Magazine’s Modernization Award 
in 1954 —a tribute to the sound and real- 
istic economic planning and engineering on 











| 


60 7° Lhe) so 100 110 120 








1o 20 30 40 so 
Generating capability shown in megowatts. No figures are ovail- 
able prior to 1904. 











SEVEN RILEY UNITS HAVE BEEN PURCHASED BY th tI Illinois G d El . 
IOWA-ILLINOIS GAS & ELECTRIC COMPANY SINCE1942 a ee ee ae eee 
; 2 3 Company and its consulting engineers, 
Riverside Station, Davenport, lowa Sargent & Lundy. 
1942—One 250,000 Ibs/hr Unit—975 psi, 825 F : } = 
1946—Two 250,000 Ibs/hr Units—1000 psi, 900 F Moline Station serves the quad-cities of 
Coralville Plont, | City, | Moline, Rock Island, East Moline, Illinois, 
rotve Sas, LOWS Way, SWS and Davenport, Iowa, and supplements the 
1948—One 60,000 Ibs/hr Unit— 500 psi, 730 F 140,000 kilowatts of the Riverside Station 
Moline Station, Moline lowa located at Davenport. Riverside Station has 
1950—One 200,000 Ibs/hr Unit—925 psi, 825 F three pulverized coal fired Riley units each 
One 200,000 Ibs/hr Unit—825 psi, 900 F with a steam generating capacity of 250,000 
1952—One 250,000 Ibs/hr Unit—975 psi, 905 F pounds per hour. 


Total Steam Generating Capacity — 1,460,000 pounds per hour 





RILEY designs, engineers, manufactures and erects complete steam generating 


1g POWER ENGINEERING 








units on the line Mea” 








o's 



























































units for Public Utility C 
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Beek ic. 
. : Tue third Riley unit installed at Moline Station 
: ‘ operates at 250,000 Ibs/hr at an efficiency of 88.4% 
== Pia a is | 2 
0 Gant o with steam temperature at 905 F and pressure at 
rs a_i 825 pounds. Six Riley horizontal flare type forced 
owe draft burners are installed for firing oil, natural 
‘ 1 NN ' gas and future coal. The increase in steam tempera- 
B-.” » 
ff er | ture from 825 F to 905 F decreased heat rate 2.6%. 
| i wae, 
{ ™ \) a 
| ‘i ! 
] iM, 
| \ 
| h | | 
aq Iii A survey of your plant by a consulting 
ES eo Ss engineer could show ways of making 
STO Fi surprising savings in your power costs. 
a). : (6 I ) 
: Pid 
t} 7 
|) G 
“ML orthbhetonseneet i S / 
yeas é | 4 
mn oN . | Vee CU r0talMtOW 
va \ = 
Me WORCESTER, MASSACHUSETTS 
ey Sales Offices: Worcester, New York, Philadelphia, Buffalo, Wasinaion, 
; a % eho ee Pittsburgh, Cleveland, Detroit, Chicago, Cincinnati, Charlotte, jew 
lai F : Orleans, Atlanta, St. Louis, Kansas City, St. Paul, Houston, Denver, 
—— on. i - Salt Lake City, Los Angeles, San Francisco, Portland, Seottie. 
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from Your 


@ Nalco Representatives make friends and permanent 
Nalco System users with a simple formula: honest water 


treatment service. A paper on “A Laboratory Method 


; : for the Study of Steam Condensate 
You can ask your Nalco Representative questions and get 
straightforward answers... And if you stump him, he— 
and you—can put the whole Nalco Laboratories’ and 
Service staffs to work on a plain-language plan of actionto _— Association of Corrosion Engineers, 
get you better water treatment results, most economically. has been reprinted by Nalco for 


Corrosion Inhibitors,” presented at 


the 8th Annual Conference, National 


If you are not already getting the security from water distribution to men interested in this 


treatment troubles that regular calls from your Nalco problem. Your copy will be sent 
Representative bring, call or write today for prompt action. _ free upon request. 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place « Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


Se SS eT 
SYSTEM . . . Serving Industry through Practical Applied Sciencé 
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ELECTRICAL EQUIPMENT 


101 Distribution Transformers — 
Bulletin 136, 16-pp, is an engineering 
manual on distribution transformers, 
featuring a series of extensive charts show- 
ing performance data and dimensions and 
weights for single and three phase trans- 
formers, both oil- or askarel-filled. Also in- 
cluded are useful data on terminal details, 
dimensions and arrangements, testing and 
inspection practices, standard accessories 
ordering data. R. E. Uptegraff Mfg. Co. 


102 FHP D-C Motors — Twelve-pp 
Bulletin GEA-6068 features company’s 
complete line of fhp d-c motors and equip- 
ment for direct application and_ built-in 
use. Included are typical applications, 
product features, ratings a specifica- 
tions for standard models. Also described 
are the facilities, engineering, and applica- 
tion assistance available for the design and 
production of special models. General 
Electric Co. 


103 Control, Instrument Switches 
— Bulletin 14 B 8112, 8pp, describes 
rotary switches for operating such electri- 
cal instruments as ammeters, voltmeters, 
frequency meters, and P.F. meters, for 
such control functions as synchronizing, 
temperature indicating and on-off opera- 
tions, and for controlling circuit breakers, 
transformer tap changers, motor operated 
rheostats, and governor motors. Discusses 
operation, illustrates installations, and in- 
iui ratings and dimensions. Allis- 
Chalmers Mfg. Co. 


104 Service Drops — Complete in- 
formation on aluminum triplex service 
drops is included in this 24-pp illustrated 
booklet. Discusses types and sizes avail- 
able, tabulates cost comparisons, cites ad- 
vantages and discusses methods of dead- 
ending and connector selection. In a 
separate section specific questions on cost, 
efficiency and related information are an- 
swered. Kaiser Aluminum & Chemical Corp 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
Reader Service Cards page 137. 











105 Testing Units — This 20-pp cat- 
alog covers units for over potential testing 
and power supply use, along with standard 
meters, high voltage voltmeters, shunts, 
transformers, phase sequence indicators, 
and other electrical/electronic equipment. 
Detailed product descriptions cad illus- 
trations are accompanied by schematics, 
performance charts and output tables to 
make this a data-packed handbook for 
unit selections. Davenport Mfg. Co. 


106 Electrical Fittings—Catalog 
561 contains descriptive and price informa- 
tion on solderless fittings and electrical 
hardware, including splice caps, vinyl 
insulators, nylon insulators, Termend ter- 
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minal lugs, insulated metallic conduit 
bushings and heavy gage steel knockout 
plugs, others. Includes specifications, di- 
mensional data, applications. Buchanan 
Electrical Products Corp. 


LIGHTING, COMMUNICATION 


108 Lamp Ballasts—Illustrated 
Bulletin GEC-983G, 12-pp, covers com- 
pany’s fluorescent lamp ballasts and con- 
tains wiring diagrams for fluorescent lamp 
ballasting circuits, cross-section dimen- 
sions, list prices, and electrical specifica- 
tions. Included are ballasts for general line 
fluorescents, plastic signs and outdoor ap- 
plications, dimming and flashing, germi- 
cidal fluorescents, rapid-start and circline 
lamps, others. General Electric Co. 


109 Annunciator System—T his 
26-pp manual-catalog describes company’s 
complete line of annunciator alarms and 
offers practical information on selection, 
application and proper function of annun- 
clators throughout the industry. Actually, 
it is a guide book for power engineers w ith 
monitoring problems, containing design 
and specification data on the De-Line, Du- 
All line, S-line, plug-ins, and accessories. 
Includes photos, wiring diagrams, and 
dimensions. Scam Instrument Corp. 


110 Visual Alarm Systems — Tech- 
nical information on annunciator systems 
is presented in this 32-pp bulletin, deserib- 
ing typical sequence, typical conditions 
and occurrences which may be indicated by 
annunciators, and descriptions of various 
types for specific applications. Photos, 
schematic wiring diagrams, dimensions, 
ordering data included. The Autocall Co. 


MECHANICAL POWER 
TRANSMISSION 


112 For Drive Efficiency — Bulletin 
H-2104, ‘‘How to Care for Jr.’’, describes a 
comprehensive program for keeping com- 
pany’s V-S Jr. drives in operation at peak 
efficiency. Bulletin explains service and 
parts available for these electronic variable- 
speed drives. Tells how a preventive mainte- 
nance program may be set up in relation to 
such factors as number of units in opera- 
tion or specific type of operations. Reliance 
Electric & Engineering Co. 


113 Helical Gear Drives — A new 
line of in-line helical gear drives is de- 
scribed in 16-pp Book 2651. Load classes 
for over 250 applications, overhung load 
ratings and dimension tables, instructions 
for proper selection and cutaway views of 
both double and triple reduction drives are 
given. Link-Belt Co. 


114 Power Drives — Book 2447, 28- 
pp, features company’s line of gearmotors 
and Motogears, and includes selection 
data together with features of construc- 

tion, load classifications, dimension tables, 
overhung load ratings and mounting as- 
semblies. Design features are illustrated 
through photos and cross-sectional views 
and dimension drawings are included. 
Link-Belt Co. 


115 Fluid Drive — Bulletin 9619, 
8 pp, describes Type VS Class 2F Gyrol 
fluid drive for diesel engine applications, 
covering construction and operational fea- 
tures, and operating characteristics. Ap- 
plication in compounding multiple engine 
drive is also discussed and installation 
photos are included. Section drawing illus- 
trates operation, and specifications, instal- 
lation drawings, and cooler selection tips 
are given. American Blower Corp. 


116 v-Belt Data— Bulletin 5-403 
covers manufacturer’s Multi-V belts, in- 
cluding Grommet V-belts, high capacity 


static conducting belts, oil-resisting V 
belts, double-V belts. Stresses longer 
service, other advantages of these belts, 


provides chart showing standard and high 
capacity V belt numbers, sizes and pitch 
lengths. An interchange list for Multi-V 
belts is included. B. F. Goodrich Co. 


INSTRUMENTS AND CONTROLS 


117 Industrial Instruments — 
This 8-pp bulletin provides a brief descrip- 
tion of each of this manufacturer’s indus- 
trial instruments, giving their features and 
suggested applications. Covers pyrometers, 
thermometers, thermocouples; air velocity 
meters; dewpoint indicators. Includes 
photos of all instruments. Illinois Testing 
Laboratories, Inc. 


118 Automatic Controls—Mer- 
cury-switch equipped controls for heating, 
refrigeration, air conditioning and other 
industrial uses are presented in 52-pp 
Catalog 856. Fully illustrated, book pro- 
vides ordering and application information 
on a variety of pressure controls, tempera- 
ture controls, level controls, limit and fan 
controls, and many others. Also presents 
data on relays, and on tilting-type and 
magnet-operated mercury switches. The 
Mercoid Corp. 


119 Mechanical™Flow Meter 
Specification Sheet 242-2 describes me- 
chanical flow meters with evenly graduated 
charts and scales. Includes sectional photo 
showing important features, dimensional 
diagrams, and typical specifications. In- 
dustrial Div., Minneapolis-Honeywell Reg- 
ulator Co. 


120 Deffection Indicator — Bulle- 
tin 05B8385, 8-pp, describes a magnetic- 
amplifier type detvotien indicator, ap- 
plicable to any equipment in which ‘early 
detection of relative movement is desir- 
able. Tells how it works and includes 
photos, drawings, schematic and circuit 
diagrams. Allis-Chalmers Mfg. Co. 


VALVES, PIPING, FITTINGS 


121 Solenoid Valves — Bulletin 5-C 
describes solenoid operated Crescent valves, 
cataloged by major service condition: 
air, four-way and three-way, to 150 psi; 
air, light oil and water, four-way, three- 
way and dual pressure, to 150 psi. Informa 
tion on sub-base mounting is also given, 
and valve characteristics, flow patterns, 
overall dimensions, photos and ordering 
data included. Barksdale Valves. 


122 Diaphragm Valve — Design and 
pe rg advantages of company’s dia- 

ragm valve with straight-through flow 
are outlined in this illustrated bulletin. 
Cutaway view illustrates simplicity of 
design and charts indicate fractional re- 
sistance to flow of water. Table of dimen- 
sions is included. Grinnell Co., Inc. 


21 





123 Vacuum Valves — Bulletin 40! 
describes bronze, cast iron, and fabricated 
steel bellows-sealed vacuum valves. In- 
cludes engineering drawings, cutaway and 
exploded views of the valves, and dimen- 
sion charts for the various sizes. Kinney 
Div., The New York Air Brake Co 


124 Lubricated 
alog PV-4, 36-pp, shows in detail 
iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions and ratings. The Wm 
Powell Co 


125 Welded Steel Pipe — Bulletin 
WSP-11055 describes and illustrates ad- 
vantages ol welded steel pipe for factory 
piping, piping, water supply, 
sewage disposal, foundation piling and 
other uses. Eleven advantages are listed 
and dimensional data and properties given 
\lso included are data on pressure design. 
Armco Drainage & Metal Products, Inc 


126 PVC; Pipe Fittings — Illustrated 
Bulletin PE-40, 12 pp, gives physical prop- 
erties, uses and specified dimensions of 
manufacturer’s polyvinyl! chloride pipe and 
fittings Provides data on chemical resist- 
ance, plumbing and installation of this 
rigid, opaque thermoplastic piping for 
use in handling high-corrosive, moderate 


Plug Valves — Cat- 
il a line of 


process 


temperature liquids. Corning Glass Works 


127 For Tighter Sewers — Titled, 
Transite Sewer Pipe with Ring-Tite 
Coupling,” this 8pp booklet illustrates 
and explains economies. this asbestos- 
cement pipe can effect in the design, in- 
stallation, operation and maintenance of a 
sewer system. Shows how the coupling 
makes tight joints quickly. Covers such 
related items as fittings for connecting to 
building sewer lines. Includes tables of 
sizes, weights, crushing strengths. Johns- 
Manville. 


128 Vibration Hangers — High-de- 
flection, heavy-duty vibration hangers for 
suspended equipment and piping systems 
are described in Catalog VH-55. Two 
types are presented: rubber-in-shear type, 
and steel spring type. Dimensions and 
specifications, installation instructions are 
given and company’s engineering services 
described. T. R. Finn & Co., Inc. 


129 Unions and Fittings — Catalog 
200, 28 pp, presents a broad line of adapter 
unions, pipe fittings and boss and bulkhead 
adapter unions. Complete with photos, 
dimensional diagrams and engineering 
aids, catalog provides full ordering infor- 
mation and application suggestions. An- 
chor Coupling Co., Inc. 


130 ForHydraulic Handling — Pipe 
fittings and supplies for hydraulic material 
handling are illustrated and described in 
22-pp Bulletin 600. Contains tabulated en- 
gineering data on elbows, pipe nipples, 
special fittings, flap valves, connections, 
flanges, couplings, steel pipe, hose clamps, 
and hose. Meckum Engineering, Inc. 


131 Wear-Back Fittings—Data 
Sheet We describes one-piece, abrasion- 
resistant, wear-back fittings, designed 
primarily for hydraulic materials handling 
systems but also usable for pneumatic 
handling. Illustrates three styles of elbow 
fittings and a lateral fitting, and covers 
construction aad advantages. Line dia- 
grams with dimension tables included. The 
Allen-Sherman- Hoff Co. 
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132 Steel Fittings — Bulletin S-1-55, 
8-pp, contains engineering data and size 
dimensional information on company’s 
forged stainless and alloy steel fittings. 
Photos and drawings are included, and 
specifications, dimensions and other data 
is presented. Watson-Stillman Fittings 
Div., H. K. Porter Co., Ine 





Outstanding Among 
This Month’s Catalogs 


133 Steam Trap Selector — 
Twelve-pp Bulletin T-9 is designed 
specifically to aid in selection and ap- 
plication of steam traps on chemical 
processing equipment. Features a fold- 
out piping diagram for 22 pieces of 
typical processing equipment — each 
showing recommended steam trap and 
piping arrangements. Also contains 
selector tables. Yarnall-Waring Co. 


134 Central Air Conditioning — 
Development and use of self-contained 
central station air conditioning is cov- 
ered in 36-pp Form 2023. Liberally- 
illustrated, traces history of comfort 
cooling in non-technical terms from the 
days of the Romans. Discusses evolu- 
tion of present-day techniques cul- 
minating in company’s RK unit which 
contains, in one casing, all elements of 
a central air conditioning plant up to 
60 tons in cooling capacity. Describes 
refrigeration cycle and its application 
in “built-up” systems and in packaged 
air conditioners, and tells how this 
principle has been applied in the RK. 
United States Air Conditioning Corp. 


135 Industrial Fans — Bulletin 
5306-H, 72-pp, describes Series 106 fans 
for industrial air and material handling 
requirements. Covers wheels and ar- 
rangements, optional construction, mod- 
ifications and special design and con- 
struction details for high temperature 
operation. An elevated temperature 
application guide offers recommenda- 
tions for bearings, fan construction, fan 
arrangement and maximum speed fac- 
tor in high temperature installations. 
Selection, rating table terminology, 
ordering data and operating limits are 
discussed. Ratings are tabulated and 
photos and drawings included. Ameri- 
can Blower Corp. 


136 Care of V-Belts— “Care 
and Maintenance of Industrial V-Belts”’ 
is a 14-pp manual covering: design of 
new drives; double matching; installa- 
tion of belts; how V-belts grip; im- 
portance of tension; drive alignment; 
cleaning, and storage. A V-belt service 
chart, showing typical causes of belt 
failure, is featured. Photos show what 
belts look like after failure due to such 
causes as oil deterioration, cover fabric 
rupture, slip burn, ply separation, rup- 
tured cords, worn belt sides, snub 
break, distorted belt, abrasion and 
base cracking. Ways to prevent these 
belt failures are suggested. The B. F. 
Goodrich Co. 

















BOILERS, GENERATORS 


137 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 
boilers, capacities to from 8000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 


tions to amplify text. Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc. 


138 Steam Generators—Type WTP 
shop-assembled water tube steam genera- 
tors are detailed in 14-pp Bulletin 5511. 
Includes technical data, a dimensional 
drawing with a table of dimensions, a 
drawing showing tube arrangement and 
gas passes, and illustrations of basic com- 
ponents. The Titusville Iron Works Co 


MAINTENANCE 


140 Guide to Maintenance Prod- 
ucts — Catalog 56, 48 pp, on heavy duty 
industrial maintenance paint products 
lists highly specialized coatings to resist 
alkalies, acids, oils, grease, moisture. A 
buyers’ guide, this book includes, besides 
maintenance coatings, waterproofings, roof 
coatings, ¢ aulking compounds, floor patch- 
ing materials. Gives technical information 
on paints for wet walls in food processing 
plant; epoxy resin coatings offering high 
resistance to strong acids and chemical 
salts; a rust inhibitive paint for iron and 
steel surfaces and a fast-drying floor coat- 
ing. Steeleote Mfg. Co. 


141 Protective Coatings — Corro- 
sion control in the operating plant is the 
subject of this bulletin, which outlines 
several corrosion-resistant coatings 
tems for buildings and equipment, struc- 
tural steel, towers and columns, tanks and 
piping. Properties and uses are given and 
basic requirements for control of corrosion 
are detailed. Bulletin also gives data on 
tank linings. Amercoat Corp. 


142 Improved Coating — Bulletin 
701 introduces an economical, single- 
package synthetic rubber coating, Neo- 
prene W, for use in corrosive atmospheres 
in gene sral plant maintenance. Lists basic 
characteristics of the coating, also stresses 
ease of application, abrasion resistance and 
weathering properties. Carboline Co. 


sys- 


HEAT TRANSFER 
144 Heat by Radiation — Problems 


connected with heat flow, conservation of 
fuel for heating or of power for air-condi- 
tioning, and maintenance of comfort in 
summer and winter are discussed in 48-pp, 
“Heat Flow by Radiation in Buildings.” 
It contains almost 100 illustrations in- 
cluding charts, diagrams, tables, photos. 
Covers simplified physics of heat flow, in- 
stallation techniques, and typical projects. 
Installation techniques for insulating wood 
joists and studs, steel beams and trusses, 
ducts, pipes and masonry walls are in- 
cluded, along with specifications. Infra 
Insulation Inc. 


145 Heat Transfer Equipment — 
Catalog 552, 32-pp, contains simplified 
performance curves covering converters, 
instantaneous heaters, and process equip- 
ment. Details on how to select heat trans- 
fer equipment are presented, dimensions 
given, and selection curves explained. Also 
covers reliable comparisons of various 
types of shell and tube heat exchanger 
equipment, E. C. Cooley Co. 


146 Heat Exchangers — Twelve-pp 
Bulletin 537 gives product data on two 
impervious graphite heat exchangers 

company’s cubical and cross-bore units. 
Explains features of these two exchangers 
and includes cut-aways, scale drawings, 
installation photos. All standard models 
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PHILA-FEEDER 


most dependable, low-cost 
means of feeding water- 
treating chemicals. 


Made by the makers of 
the most complete line of 
controlled capacity chemi- 
cal pumps. 


Self-contained chemical! feed units comprise single or 
divided welded steel tanks, simplex or duplex PHILA- 
FEEDER pumps, gages, strainers and all necessary piping for 
proportioning chemicals into plant system. 





Pp HILADELPHIA » UMPS 


PHILADELPHIA PUMP & MACHINERY CO. / 1513 Race St., Phila., Pa. / Subsidiary of American Meter Co 
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Now- 
“engineered” 
power 


for switchgear-control 
lighting 2) —auxiliary power 





Compact, modern-design 
‘“‘power plants”’ engineered 
for specific applications! 
& C & D PlastiCals and 
PlastiCells give you completely 
dependable power— 


p LA S TI C A L where power must not fail! 


and PlastiCal—with lead-calcium 
grids for maximum life— 


P L A S T C E L L is conservatively engineered 


for at least 25 years in full-float 
BATTERIES service. PlastiCell—with 
high-tensile alloy grids— 
has a projected life of 14 years 
in float service. 


WITH BOTH PLASTICAL AND PLASTICELL YOU GET SUCH ADVANCED C &D DESIGN EXTRAS AS: 


I Extra-long life—exclusive design combines advantages of both sus- 
pended and supported plate construction. 

2 Triple insulation—thick Fiberglas mat, microporous separators, and 
perforated Koroseal retainer. 
Saftee-Vent—outstanding C & D development that prevents acci- 
dental battery explosions. 
Crvstal-clear plastic jars—heat-resistant and hermetically sealed. 
Plastite Post Seals—for easier maintenance, and at the lowest life- 
time cost. 





Write for C & D Specificati : 
CP.536 Rev. 1 on PlastiCal Batteries 
CP-537 Rev. 1 on PlastiCell Batteries 


of Conshohocken, Sh. 
Industrial Batteries since 1906 
SALES AND SERVICE OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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are tabulated to show sizes, transfer sur- 
faces, weights. Falls Industries Inc. 


LUBRICATION 


147 Lubrication Studies — Kight- 
pp “Studies in Centralized Lubrication 
1955”’ presents case histories indicating ex- 
perience of plants using centralized lubri- 
cation. They cover installations resulting 
in reduced wear on open gears, improved 
turbine performance. The Farval Corp. 


148 Extreme Service Lubes — This 
eight-pp bulletin describes and gives tech- 
nical information on lubricants and greases 
for extreme service. Tells qualities and 
specific industrial uses of multi-purpose 
greases, outside gear and track roller 
lubricants, chain and gear oil, anti-seize 
compound, and an air-dry lubricant, others 
Jet-Lube, Inc. 


PUMPS, PUMPING 


149 Chemical Pumps—Eight-pp 
Bulletin W-350-B13 describes Worthite 
self-priming centrifugal chemical pumps 
standard end suction centrifugal stainless 
steel pumps for chemical sump, tank car 
unloading, underground tanks, and other 
applications where air or vapor handling 
capacity is required. Major components 
are detailed, and coverage charts and 
dimensional and sectional drawings are 
included. Physical properties and corrosion 
resistance listed. Worthington Corp 


150 Vacuum Pumps—Bulletin5H2, 
12 pp, describes two-stage steam jet va- 
cuum pumps, usually used where single- 
stage units will not provide economically 
a low enough suction pressure. Describes 
both condensing and non-condensing units. 
Covers applications, features of the ap- 
paratus, materials of construction, opera- 
tion and operating instructions. Typical 
performance characteristics, sizing data, 
dimensions given. Schutte and Koerting Co 


151° Wet Pit Pumps — Sixteen-pp 


Catalog 3007 covers heavy-duty pumps 








for drainage, flood water, effluent boiler 
blow-off, hot wells, acids and alkalis. 
Illustrations, tables and text give design 
features of these wet pit pumps. Catalog 
also includes a condensed version of the 
Standards of Hydraulic Institute data 
section listing metals used in constructing 
pumps for handling various liquids. Also 
suggests factors to be considered in pump 
selection. Yeomans Brothers Co. 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 137. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











152 Lubrication Pumps — Catalog 
108 covers a line of compact, cartridge- 


| type lubrication pumps. Dimensions and 


BATTERIES, INC. 


| 


parts are illustrated through schematic 
drawings, and performance curves are in- 
cluded. Tuthill Pump Co 


153 Little Air Pump — Included in 
this bulletin are illustrations of company’s 


| Dri-Air wae and air filters — the pump is 


one designed for applications having low 
cfm requirements at pressures from 20-in. 
Hg to i0 psi. Pump and filter construction 
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how the package 


LJUNGSTROM” AIR PREHEATER 


boosts small boiler performance... 





Advantages of 
The Package Ljungstrom Air Preheater 


. Reduces fuel consumption . . . even per- 


mits use of low grade fuels. 
2. Increases boiler output and reliability. 


3. Eliminates cold spots . . . keeps cor- 


rosion to a minimum. 
4. Easy, fast to clean and maintain. 


5. Comes fully assembled —ready to install. 











The new, completely shop-assembled 

Package Ljungstrom Air Preheater means 

that boilers as small as 25,000 pounds of steam per 

hour can have the advantages of regenerative 

preheating using the same principle of heat 

recovery used by large, efficiency-minded utilities. 
Here’s what the Package Ljungstrom does for you: 

(1) It saves fuel— roughly 1% for every 

45-50 F air preheat. (2) It boosts boiler output 

and efficiency substantially. (3) Ljungstrom 

permits use of lower grade fuels. All of which means 

better performance at lower cost. For more detailed 

information — get in touch with 

The Air Preheater Corporation, today. 

Free brochure on request. 





The Air Preheater Corporestionn 60 cos 42nd street, New York 17, N. ¥ 
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The EVERLASTING Steam-Jacketed Valve has 
proven outstandingly successful in handling many 
different kinds of viscous materials, such as tar, 
asphalt, pitch, paraffin, waxes, molten sulfur, etc. 


Available in sizes 11/, in. to 6 in. inclusive, in iron 
body for 125 psi and cast steel for 150 psi. 


For further details, write for Bulletin E-200. 


Mise 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 
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are shown, and a specification table gives 
speed, capacity, maximum vacuum and 
continuous maximum pressure for three 
pump models. Dexter Folder Co. 


DUST, HUMIDITY CONTROL 
154 Dust Filter — Design, applica- 


tion and benefits of company’s AC dust 
filter are described in illustrated 26-pp 
Bulletin 559. Filter performance curves, 
principle of air filtration, filter comparison 
charts, woven vs felted filtering media are 
featured, along with technical data on 
design, capacity ratings, dimensions, ve- 
locity, air volume and pipe friction tables 
Installation photos and drawings of typical 
equipment layouts are included, and a dust 
problem sheet included. The Day Vo. 


155 Packaged Dust Collector — 
Bulletin 172-CFF describes a packaged 
type Aerodyne dust collector, designed for 
a variety of industrial uses. Large photo 
illustrates component parts, and design, 
operation, capacity and dimensional in- 
formation is briefly summarized. The 
Green Fuel Economizer Co., In 


156 Sprayed Coil Dehumidifiers — 
Twenty pp Bulletin 7827-H, on central! 
station type sprayed coil dehumidifiers, 
features a section of application data cov- 
ering selection and use of these units 
Water dilution, high humidification, eva- 
porative cooling and size selection are 
treated. Also included are symbols, for- 
mulas and special tables and curves. The 
catalog also outlines dimension and con- 
struction features of the sprayed coil units 
Installation drawings give basic dimen 
sions. American Blower Corp 


157 On Moisture Measurement — 
How to measure water vapor in air and 
other gases is the subject of this informa- 
tive 12-pp booklet. Discusses gravimetric 
dew point and wet and dry bulb methods 
as well as less used and experimental 
schemes. Pittsburgh Lectrodryer Corp 


OTHER EQUIPMENT 
158 cCupro-Nickel Tubing — Alloys 


for heat exchange problems are described 
in this 18-pp bulletin presenting typical 
installations of cupro-nickel alloys in 
power plants. Corrosion resistant cupro- 
nickel is shown serving satisfactorily for 
evaporators, condensers, feed water heat- 
ers. The International Nickel Co., Inc 


159 Nuclear Reactor Data — This 
18pp booklet lists significant data on 
every nuclear reactor known to be built or 
under construction in the world, ineluding 
six in Russia. Material for the study was 
gathered from a wide variety of sources. A 
chart, listing reactors built since the first 
one in Chicago, and including those par- 
tially constructed or definitely planned 
and engineered for future construction, is 
included. Chart shows up to 50 principal 
characteristics of each reactor, including 
function and important technical features. 
Raytheon Mfg. Co. 


160 Evaporators — Bulletin 10-DE 
describes horizontal shell-type evaporators 
for boiler make-up water. Features two 
types — a straight tube type and a U-tube 
type, and includes cross section drawings 
of each. Details design and operating 
features and illustrates typical evaporating 
system. Schutte and Koerting Co. 


161 Silicone Rubber Products — 


Bulletin AD 147, 8&pp, describes com- 
pany’s complete line of silicone rubber 
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Exclusive Milton Roy 
STEP-VALVE LIQUID END 


Double ball checks, sloping 
passages and absence of air 
pockets assure highest pos- 
sible volumetric efficiency. 
Should a solid particle lodge 
under one suction ball, for 
example, second suction ball 
will seat on discharge stroke, 
thereby preventing fluid from 
being pumped into suction 
piping. 


Engineering Representatives in the United States, Canada, Mexico, Europe, Asia, South America and Africa. 


Standard motor-driven Controlled Vol- 
ume Pump being tested for accuracy by 
independent research organization. For 
details of test procedures and results, 
write for Technical Paper No. 55-1-1. 


Required accuracy for 
metering process additives 


HE INHERENT accuracy (within + one percent) of Milton 

Roy Controlled Volume Pumps can solve your chemical 
metering problem. As flow controllers, these units simul- 
taneously meter and pump process fluids. As ratio con- 
trollers, they maintain a fixed relationship between addi- 
tives and process streams. As final control elements they 
contribute to accurate regulation of pH and other process 
variables. 
There is a Milton Roy Controlled Volume Pump or chem- 
ical feed system for practically every chemical metering 
need. Capacities range from 3 milliliters per hour to 45 
gallons per minute, with flexible adaptations for manual or 
automatic control of pump capacity. Pressures up to 
50,000 psi. 
Write for application data contained in the bulletins listed 
below. One of these will probably suggest the simple, eco- 
nomical solution to your chemical metering problem. 
Bulletin 455 “‘Controlled Volume Pumps in Paper Making”’ 
Bulletin 953 ‘“‘Controlled Volume Pumps in Industrial 
Water Treating” 
Bulletin 1253 “Controlled Volume Pumps in Process In- 
strumentation.”’ 
Milton Roy Company, Manufacturing Engineers, 1300 East 
Mermaid Lane, Phila. 18, Pa. 
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MADE IN 


White and Blue African 
Asbestos 
. 
TEFLON-impregnated 
Asbestos 


Pure TEFLON 


U.S. GASKET * BELMONT PACKING 
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* BELMONT 
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NEW DESIGN, CONSTRUCTION 


Each strand runs diagonally through 
the packing body at a 45° angle, uni- 
fying all strands into one interlaced 
packing structure with uniform con- 
trolled porosity. 


WON'T RAVEL, 


slough off or wear through, and its solid, 
integral braid gives greater flexibility 
without distortion in ring forming. 


LUBRICATION “LOCKED-IN” 


by the crisscross braided structure. 


LONGER SERVICE LIFE 

is your premium for selecting this 
stronger, longer wearing, better lubri- 
cated packing. 


Ask your U.S. Gasket-Belmont 
Packing Distributor or write for 
literature. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


products, including diaphragms, gasket- 
ing, packings, tape, oil seals; also extruded, 
molded die-cut and metal bonded shapes. 
Discusses resistance to high and low 
temperatures, and other advantages of 
silicone rubber. Applications are listed. 
The Garlock Packing Co. 


162 Rubber Linings — Twelve-pp 
Bulletin, 7115, describes acid-proof rubber 
linings for the chemical, steel and wire, 
paper, food, water conditioning and phar- 
maceutical and other fields. Points out 
advantages and describes applications. 
Storage tank design, dimensions and ca- 
pacities are tabulated, and data on lined 
pipe, fittings and valves is included. Ray- 
bestos-Manhattan, Inc. 


163 Industrial Filters— Kight-pp 
Bulletin 111 covers a line of vertical filters 
for chemical and water purification, de- 
scribing various devices designed to in- 
crease performance and convenience. Ap- 
plications are detailed, optional equipment 
is described, cutaway drawings included. 
Industrial Filter & Pump Mfg. Co. 





Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufaciurers also 
prefer not to send literature to those 
in foreign countries in which they 
have no. sales_ representatives. 











164 Grating and Stair Treads — 
An illustrated report on usage of steel, 
aluminum and stainless grating and stair 
treads is presented in this illustrated folder. 
Discusses types of electroforged welded 
grating, and provides dimensional sketches 
and data on riveted grating. Also discusses 
bridge decking and types of anchors for 
grating installations. A detailed safe load 
table with conversion factors, panel width 
constant chart are included. iow Metal 
Grating Corp. 


165 Glass Fiber Products — Form 
WPD-11, 8pp, describes and illustrates 
uses of Microlite and Super-Fine blanket 
insulations for thermal and acoustical 
treatments. Also features Microflex com- 
pressed board, a resilient cushion material; 
quartz and glass Micro-Fibers. L.O.F. 
Glass Fibers Co. 


166 Machinery Isolation —Cat- 
alog IS-55 describes machinery isolation 
for vibration isolation, shock protection, 
and noise reduction. Typical installations, 
proper methods of installation, types, load 
ranges, standard sizes and thicknesses are 
described. T. R. Finn & Co., Ine. 


167 Safety Solvent — Cleaning of 
motors and generators, and other equip- 
ment, quickly, and safely, with company’s 
detergent-action safety solvent is detailed 
in illustrated Bulletin A-28. Describes uses 
and includes graphs showing evaporation 
cycle, optimum evaporation rate. Turco 
Products Inc. 


168 Refractories for Furnaces — 
Covered in 32-pp Form 69 is the entire 
range of this manufacturer’s refractory 
products for the industrial furnace field, 
including foundry and steel mill furnaces. 
In addition to descriptions and illustrations 
of typical applications, a valuable material 
application chart is included. Plibrico Co. 
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a Water Conditioning 





How Teolite System at 
Public Service Company of Colorado 


March, 1956 
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DENVER’S UNUSUAL CLIMATE causes 
unusual water conditioning problems at 
Public Service Company of Colorado’s 
Zuni Station. Steam from this station is 
used to heat downtown Denver buildings. 
Denver’s balmy midday climate ~ except 
in the two cold months of the year—is the 
cause of troublesome load fluctuations. 


The lime-soda-phosphate system in- 
stalled in this plant by Allis-Chalmers in 
1949 was one of the most modern in the 
country at the time. It is ideal for ex- 
tremely high loads in the morning and 
evening, but requires careful adjustment 
to handle the low loads around noon. 


Public Service of Colorado has decided 
to modernize to take advantage of devel- 
opments in “hot lime—hot zeolite” systems 
since the original installation. The zeolite 


Water Irregularities Caused 


by Fluctuating Loads 


part of the system acts as its own correc- 
tive when loads drop, “ironing out’ hard- 
ness irregularities in the lime effluent and 
eliminating need for manual adjustments. 
The new system will provide more con- 
sistent operation and lower hardness. The 
only chemicals needed are lime and salt, 
holding operating costs to a minimum. 


The changeover, being handled com- 
pletely by Allis-Chalmers, consists of 
adding zeolite softeners to the original 
equipment furnished by A-C. 


Next time you have a water problem — 
or want to consider modernization — take 
advantage of Allis-Chalmers water condi- 
tioning experience. For information, call 
the A-C office nearest you or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMER 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 
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On the banks of the Ohio, right now, these two 
huge electric plants are turning out power at the rate 
of over 18-billion kilowatt-hours annually. They are, 
respectively, the first and second largest investor- 
owned power plants in the world. 

They stand on what was farmland less than three 
and one-half years ago. 

Their completion, substantially ahead of schedule, 
is the result of the outstanding teamwork of manage- 
ment, investors, engineers, technicians and workers 
in privately-owned utilities and their suppliers. 

The vast power output of these plants, a/most half 
as much electricity as all France produces, is ready to 
assure uninterrupted operation of the Atomic Energy 
Commission’s uranium diffusion center near Ports- 
mouth, Ohio. 

When the AEC made its enormous needs known, 
15 private electric companies* joined forces to form 
the Ohio Valley Electric Corporation and its subsidi- 
ary, Indiana-Kentucky Electric Corporation. Pooling 
their resources in men, money and experience, they 
and their suppliers worked faster than the construc- 
tion timetable. In quick order the 11 gigantic B&W 
boilers, the turbines, generators, buildings—and all 


the vast complex of auxiliary equipment—were de- 
signed, built and placed into operation. 


KYGER CREEK PLANT, at Cheshire, Ohio, with a 
capacity of 1,075,000 kilowatts, is the world’s 
second largest investor-owned power plant. 


The first generating units were placed in com- 
mercial operation in February 1955. The final unit 
went on the line in February 1956 at Clifty Creek, 
marking the largest installation of power in a single 
project ever made in a twelve-month period. 

All Americans can be proud of OVEC-IKEC for 
this great accomplishment. What appears to be a 
miracle, in reality is, a clear demonstration of what 
private enterprise and enlightened government, work- 
ing together, can accomplish for the benefit of the 
entire nation. 

The future will undoubtedly pose many similar 
challenges. Can they be met? Are enough young 
engineers, business men, technicians, and skilled 
workers being developed to accept these great respon- 
sibilities? Babcock & Wilcox, like so many other 
American firms, is pledging its resources to guarantee 
that the answer will be “Yes!” Recruiting and train- 
ing young men, expanding and modernizing produc- 
tion facilities, conducting extensive research and 
engineering development projects—all are part of a 
long range B&W program to contribute its share to 
the technical and economic progress so necessary 
for the continued growth of the nation. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York 17, N. Y. 
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11 B&W Open-Pass Boilers generate steam for the 
two piants. Each boiler produces 1,330,000 Ib of 
steam per hr at 2000 psi and 1050 F, with reheat 
to 1050 F. The utilization of high temperatures, 
high pressures and reheat at both plants places them 
among the most efficient and economical im operation. 


CLIFTY CREEK PLANT, at Madison, Indiana, 
with a capacity of 1,290,000 kilowatts, is 
the world’s largest investor-owned power plant. 


“SPONSORING COMPANIES OF 
OVEC - IKEC 
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LET OUR TECHNICAL SERVICE ADVISE YOU! 
Are you No two plants are alike—design and equipment 


characteristics make the difference. That's why it's 

Ww usin so important to consider kind and size when select- 
no Ss ing a coal for your particular burning equipment. 
The B&O Technical Service is prepared to study 


the most your specific problem and help you choose the cor- 


rect coal. Here's what our service does for you 


efficient ¢ outlines Bituminous coals available for your plant. 


e discusses the merits of these coals. 

e establishes current and predicts future relative 
coal for values of these coals. 

e determines the best coal for your system. 

e suggests the-most efficient way to burn this coal. 


your e supplies case histories of actual savings in 


fuel costs. 


purpose ? Ask our man! Write 


COAL TRAFFIC DEPARTMENT 
BALTIMORE &. OHIO RAILROAD 
BALTIMORE 1, MARYLAND 


°Vailable fo 
Ost will - 
anks to 


Reserves will be 
turies to come 
Gnd Stable th 
ing Practices. 


r Cen. 
©Main low 
modern min. 


! 


Baltimore & Ohio Railroad 


Constantly doing things— better! 


BITUMINOUS COALS FOR EVERY PURPOSE 
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Another Feature of the FW Series SC Standard Boiler... 


COMPLETELY WATER-COOLED WALLS 


offer two important advantages: 


1. Minimum setting maintenance 


2. Prevention of excessive furnace 


exit-gas temperatures 


All furnace walls of this Series “SC” 
Steam Generator are water-cooled by 
closely-spaced 3” OD tubes. As a result, 
setting maintenance is minimized and ex- 
cessive furnace exit-gas temperatures 
prevented. The tubes are backed by first- 
quality refractory, heavy-duty insulation 
and fully-stayed steel casing. 

This is another advanced-design fea- 
ture of the Foster Wheeler Series “SC” 
Steam Generator that has been developed 
primarily for reducing power and proc- 
ess steam costs in industrial plants. 

Series “SC” employs a standardized 
design. Dimensions and structural! details 
are fixed. Yet the design provides a wide 


choice of working temperatures and 
pressures, balanced draft or pressurized 
firing, type and location of heat recovery 
equipment, type and location of fans and 
drives, oil or gas firing. This means that 
the “SC” boiler and its auxiliary equip- 
ment can be properly integrated to meet 
your individual plant needs. 

FW Series “SC” Steam Generators are 
available for oil or gas firing, in capaci- 
ties from 50,000 to 150,000 lb./hr., for 
pressures to 1500 psi and superheated 
steam temperatures to 950F. 

For further information, write Foster 
Wheeler Corporation, 165 Broadway, 
New York 6, N.Y. 








OTHER FEATURES 
AT A GLANCE 


Over 19-foot firing depth 
Unrestricted circulation 
All-welded casing 


Fully drainable super- 
hecter 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 


Full insulation 





FOSTER \"] WHEELER 


NEW YORK e 


March, 1956 


LONDON @ PARIS @ ST. CATHARINES, 
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Mf Here is the new LESLIE “HI-FLO” Water 
Reducing Valve with 50% more capacity 


’ : , = 
ine ad 7 ’ Fi - ea 
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: 
7: 


HERE IS THE ALL NEW Leslie Reducing Valve with capacity-regula- 
tion features that have never been offered before. Here is a 
regulator with 50- 100% greater capacity by actual test. 
Here’s the unbeatable combination of design features: 
“HI-FLO” — Large bow! construction; long stroke diaphragm 
gives full flow of water and other non-corrosive liquids. 
FULLY BALANCED — The main valve, fully balanced by 
lower diaphragm, virtually floats to provide smooth, 
friction-free, throttling action. 
DROP-TIGHT SHUTOFF — Resilient seating dise provides 
tight closure under all conditions. 
Unique construction of “Hi-Flo” Re- TROUBLE-FREE DESIGN — Chatter and hammer elimi- 
ducing Valve. Note the small lower nated; no piston cups or seals to clog or change. Corrosion 
diaphragm that provides fully bal- resistant trim with renewable interchangeable fit. 


anced, floating action Ask your Leslie Engineer to show you how the exclusive Leslie 


“Hi-Fio” valve can be used to your advantage in water reducing 
stations, fuel oil pressure control, process lines, etc. He’s in 


’ 


your classified directory under “Valves” or “Regulators”. 


*Write today for Bulletin 553 for graphic performance com- 
parison and complete capacity data. 


REGULATORS AND CONTROLLERS 


LESLIE CO., 301 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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ZESOP’S FABLES 


Foxy Fox was quite 
hungry and thirsty when 
he stole into a vineyard 
with its luscious grapes 
hanging high on 

a trellis. Again and 

again he jumped and 
snapped, only to fall 

short each time. Finally, 
fatigued, he sat back on 
his haunches and 
muttered: “Well, I didn’t 
want those grapes anyhow 
... they’re probably sour!” 





Moral: 
It is easy enough to say “sour grapes” to that which we cannot get. 


... but, there’s no cause for this to happen when it comes to the avail- 
ability of famous ADAMANT High Temperature Fire Brick Cement 
... or any others of the popular ADAPRODUCTS Line of Refractories. 
We have Distributors located in key spots throughout the country... in 
Canada, too! Consult the yellow pages of your phone directory... or, 
write us for the name and address of your nearest BOTFIELD Distributor. 


otfield 


REFRACTORIES 
ADAMANT and other ADA products 


swanson and clymer sts. 
philadelphia 47, penna. 








ESTABLISHED 1907 
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Eliminate excessive carbon, gummy residues, and varnish in your Diesel 

engines! Use Sinclair GASCON®. This high quality Diesel lubricating oil is processed 
from selected, wax-free naphthenic crudes. It has a natural detergency and low carbon 
content ... keeps your engine cleaner. When you switch to Sinclair GASCON Or GASCON H.D. 
you know that pistons, rings, valves and exhaust ports stay free from 

carbon, gums and varnish. 


No matter what design of engine you’re operating, you'll be way ahead with 
Sinclair’s complete line of Diesel lubricants. Contact your local Sinclair Representative 
now for full details, or write Sinclair Refining Company, Technical Service Division, 


600 Fifth Avenue, New York 20, N.Y. 


GASCON OILS 
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CONSTRUCTION NEWS 


Birmingham, Alabama — The Alabama Power Company, 
subsidiary of the Southern Company, 600 N. 18th Street, Bir- 
mingham, Ala., has plans under consideration for the building of 
four new dams and raising the height of a fifth on Alabama’s 
Coosa River. Construction of the first dam at Leesburg, near the 
headwaters of the Coosa River, to provide water power for a 
74,000-kw hydro-electric plant is expected to get under way soon. 
Cost of this installation will exceed $30,000,000. A second dam is 
planned south of here later this year at Ashville, Ala., with a 
capacity of 64,300-kw. 


Los Angeles, Calif. — The Southern California Edison Com- 
pany, has recently acquired a 100 acre tract of land near Oxnard, 
Calif., for site of new proposed steam electric generating plant. 
Construction of company ’s first unit is expected to begin early in 
1956 at a reported cost in excess of $35,000,000. It will have an 
initial capacity of 200,000-kw and is being built to serve the fast 
growing areas north of Los Angeles in Ventura and Santa Barbara 
counties. Plant is scheduled for completion late in 1958. Addi- 
tional facilities are planned at this location which will eventually 
represent an investment of over $75,000,000. 


San Francisco, Calif. — Pacific Gas & Electric Company, 
has authorized and approved an expenditure exceeding $130,000,- 
000 for 1956, for extensions and improvements in power plants, 
transmission lines, power substations and miscellaneous construc- 
tion. This will bring company’s total postwar construction ex- 
penditure in excess of $1,600,000,000 doles, Generating capacity 
will be considerably increased to cope with further industrial 
development and continued population increases. 


Denver, Colorado — The Gates Rubber Company, manufac- 
turers of V-belt hose, tires and tubes, and other molded rubber 
goods, has plans under way for a $2,000,000 expansion of local 
plant, including the construction of two additional buildings and 
a gas-turbine power plant. The gas-turbine installation will have 
an initial capacity of 5,000-kw and will be the first of its type 
used in the rubber industry according to the General Electric 
Co., manufacturers of the unit 


Wilmington, Del. — Delaware Power & Light Co., 600 Mar- 
ket St., has approved plans for the expenditure of more than 
$37,000,000 for new construction during 1956. Most of the money 
will go into two new electric generating stations now under con- 
struction at Delaware City and Indian River in Southern Dela- 
ware. The Delaware City installation will cost an estimated 
$22,000,000 and generate 50,000-kw of electricity in addition to 
providing steam heat for Tide Water Associated Oil Co., refinery 
operations. The Indian River installation to be completed in 1957 
will generate about 80,000-kw and will cost about $17,000,000. 


Louisville, Ky. — Louisville Gas & Electric Co., 311 W. 
Chestnut St., has announced plans for the construction of a new 
steam-electric generating plant at company’s Cane Run Station. 
New unit will be the largest ever built by the company and will 
have an initial capacity of 125,000-kw and when completed in 
1958 will increase company capacity to 770,000 steam generated 
kws, plus its hydro plant at the Ohio River falls here which ranges 
up to 80,000-kw. New unit will be third installation at what is 
now company’s largest plant and is estimated to cost approxi- 
mately $17,555,000 


New Orleans, La. — The New Orleans Public Service Inc., 
317 Baronne St., is arranging for a bond, preferred stock and note 
issue totaling $6,000,000 to be used for expansion and improve- 
ments in power plants aud system, including power substations, 
transmission lines, etc. It is estimated that total expenditures of 
the company’s construction program will exceed $21,014,000 
by the end of 1957. 


Jackson, Michigan — Consumers Power Company, has re- 
cently announced a construction and improvement program for 
1956 totaling $89,000,000, — the largest for any year in the com- 
pany’s history. E lectric expansion alone would require $62,000,000 
of the total with $17,000,000 for gas facilities and $10,000,000 for 
buildings and other service property additions. Major power 
generating additions, power substations, transmission lines and 
other operating facilities scheduled for the system will raise com- 
pany’s capacity to more than 2,000,000-kw annually. 
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Minneapolis, Minn. — The Montana-Dakota Utilities Com- 
pany, 831 Second Avenue, has arranged for company financing of 
a $5,000,000 stock issue, proceeds to be used for increased gen- 
erating facilities, extensions to power substations, transmission 
lines and other work 


Atlantic City, N. J. — The Atlantic City Klectric Company, 
Kentucky and Pacific Avenues, has arranged a construction 
budget for 1956, of about $14,000,000, for extensions and im- 
provements in power generating facilities, power substations, 
transmission lines and other operating facilities. 


Linden, N. J. — The Public Service Electric & Gas Co., 80 
Park Place, Newark, N. J., has work well under way on new power 
station previously announced in these columns to be completed 
late in 1957. Foundation and waterfront work begun in early 
1955, has been completed and erection of structural steel work is 
well advanced. Plans call for the installation of two new steam 
turbine generator units, each of 225,000-kw capacity. Cost re- 
ported about $100,000,000 dollars with transmission facilities. 
For the first time in its history, company has two major generat- 
ing stations under construction simultaneously with a reported 
cost in excess of $229,000,000 


Ridgefield, N. J. — The Public Service Electric & Gas Co., 
Newark, N. J., has approved plans for new generating station at 
local site here. Preliminary engineering work and general develop- 
ment of the site is under way and work on the installation of two 
steam-electric turbine generator units will begin at once. Each 
unit will have a capacity of 275,000-kw and when completed in 
1958, will increase the total capacity of the system, all units of 
which are interconnected, to over 3,000,000-kw. Total cost of the 
project, including transmission lines and facilities is estimated in 
excess of $129,000,000. 


Carlsbad, New Mexico — The San Diego Gas & Electric 
Company, 861 Sixth Avenue, San Diego, Calif., has plans under 
way for new 100,000-kw generating unit at Encina Station, form- 
ing third power unit at this location. New installation will cost an 
estimated $13,000,000 when completed in July 1958 and _ will 
boost company’s total electric generating capacity to 672,000-kw 


Avon Lake, Ohio — The Cleveland Electric [lluminating 
Company, The Illuminating Bldg., Cleveland, Ohio, has author- 
ized plans for expansion of power plant at Avon Lake, Ohio, 40 
miles west of Cleveland. A new steam-electric generating unit 
with an initial capacity of 250,000-kw will be added at a reported 
cost of $38,000,000. Construction is expected to get under way 
soon with completion scheduled for late 1958. Company has in- 
vested $260,000,000 in its post-war expansion and has scheduled 
an additional $190,000,000 for company expansion through 1950 


Cincinnati, Ohio — The Cincinnati Gas & Electric Company, 
Fourth & Main Streets, has plans under way for additions to 
local steam-electric generating station, with installation of a new 
steam-electric generating unit. Initial capacity of new generator 
to be added to Beckjord Station will be 172,000-kw and will raise 
company’s total generating capacity to slightly more than 
1,000,000-kw. Installation of new equipment is reported to cost 
about $22,544,000. Company plans call for an additional ex- 
penditure of $40,000,000 for generating and transmission equip- 
ment through 1956 and 1957. 


Columbus, Ohio — The Columbus & Southern Ohio Electric 
Co., 215 N. Front St., Columbus, Ohio, has announced the com- 
pletion of its new 100,000-kw generating unit at its Picway Sta- 
tion, south of Columbus, boosting station capacity to 220,000-kw 
and over-all generating capacity of the company to 560,000-kw. 
The 400-ton turbo generator, new boiler, generator additions and 
allied equipment were in process of installation for two years and 
are reported to have cost an estimated $13,000,000 


Stratton, Ohio — Ohio Edison Company, 47 N. Main St., 
Akron, Ohio, has authorized plans for the construction of a new 
power plant on the Ohio River at Stratton, Ohio, with initial 
generating capacity of 340,000-kw. Two steam electric gene rating 
units each capable of carrying 170,000-kw of system load will be 
installed. These will be the largest in the Edison system and will 
operate at a steam pressure of 2,400 lb per sq in. Construction of 
first unit is scheduled to begin in the summer of 1956 for scheduled 
operation in 1959. The second unit is scheduled for service in 1960 
if business conditions justify. Program when completed will 
represent an investment of better than $62,000,000. 


Richmond, Va. — The Virginia Electric & Power Company, 
Seventh & Franklin Streets, has disposed of a $100 par preferred 
stock issue totalling $12,500,000, proce eeds to be used for expan- 
sion and improvements in company’s generating facilities, where 
increased capacity will be carried out, power substations, trans- 
mission lines and other operating fac ilities. 
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Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
137-138 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the products 
in which you are interested. 


1—CURRENT TRANSFORMER for 
metering and relaying 


The JKM-5, a 15,000-v butyl-molded 
indoor current transformer, costs no 
more than its predecessor, it is an- 
nounced, yet offers higher performance 
standards. Designed for metering and 
relaying applications, the JKM-5 meets 
the 110 kv impulse level, and for most 
ratings will stand continuous operation 
at 150 per cent of rated current 50 
per cent more than the former model. 
This means fewer change-outs to handle 
load increases, company notes, and 
more transformer for the money. Avail- 
able in standard, single-primary current 
ratings from 10 to 800 amp, the JKM-5 
supplants transformers in two 15 kv 
insulation classes: company’s 15 L and 
15 H with full wave impulse levels of 
95 kv and 110 kv. The new JKM-5 re- 
quires no porcelain bushings and the 
butyl serves as insulation, support and 
casing. General Electric Co 


2—MOTOR MOUNT with con- 
tinuous spiral design 


member of this 
motor mount assembly is actually a 
wire, cross welded to support wires. 
Continuous spiral design, replacing con- 
centric circle type of construction, 
eliminates butt welding and swaging 
operations otherwise required on each 
individual ring. Natural resiliency of 
wire assembly absorbs motor vibration, 
company states, and permits reduced 
noise-level decibel ratings. The spiral 
design, combining improved appearance 
with light weight, requires less tooling 
and machining. Adaptable to all types 
of industrial motor applications, these 
combination guard and mount assem- 
blies are available in various platings 
and finishes to meet specific installation 
requirements. E. H. Titchener & Co. 


The 


principal wire 


QUIPMENT NEWS 


3—PACKAGED VAPORIZER gives 
broad temperature range 


The Type MH Packaged Vaporizer is 
designed for use with Dowtherm A or E, 
Para-Cymene or Anisole to provide ac- 
curately controlled temperatures over a 
broad range. It can be used to obtain 
high temperatures at low pressure, says 
manufacturer, and control is simple and 
uniform. Featuring compact, three-drum 
design, the Type MH Vaporizers are 
shop-assembled and shipped ready for 
indoor or outdoor installation to meet 
requirements from 3,700,000 to 15,000,- 
000 Btu /hr. 

It is furnished for heating with oil, gas, 
waste heat or special fuels and operates 
with a slight positive pressure in the 
furnace. There is no need for an induced 
draft. fan, it is noted, and the stack 
height is reduced. Divided tube banks 
enclose the furnace. The straight line 
tube pattern is designed to provide high 
heat transfer without higher draft losses 
of a staggered tube arrangement. Bulle- 
tin DV gives data. Union Iron Works. 


4—TREATMENT CONTROLLER for 
recirculating cooling water 


Hydrotrol employs a new concept in 
regulating mineral concentration and 
chemical feed in air conditioning and 
other recirculating cooling water sys- 
tems. According to company, Hydrotrol 
affords a close control over mineral con- 
centration and chemical feed: it main- 
tains a fixed range of mineral concentra- 
tion, as desired, while feeding chemicals 
according to desired settings. Hydrotrol 
is described as simple and sturdy in 
construction. After desired chemical 
feed and mineral concentration range 
are determined and set, its operation is 
automatic. Company says that any 
range up to 100 cycles of mineral con- 
centration can be maintained. Heller 
Laboratories, Inc. 


5—TEMPERATURE CONTROLLER 
with two pressure gages 


Equipped with an external vapor-ten- 
sion thermal system to actuate the power 
unit in the pilot, the Type 1460 Tem- 
perature Controller offers a choice of 
temperature ranges. It is designed for 
positive fluid flow control through dia- 
phragm operated valves, based on tem- 
perature ranges. By simple adjustment 
it permits either throttling action or on- 
off snap action within a wide limiting 
range. Two pressure gages and a tem- 
perature indicator are compactly built 
into the pilot case. Black, Sivalls & 
Bryson, Ine. 


6—CONTROL VALVES offer new 
design advantages 


S-3000 Valves, of single seat construc- 
tion, will be offered in nominal sizes from 
lo through 8 in. The body design pro- 
vides a large bowl capacity to assure a 


high coefficient of flow without involving 
excess body weight. The need for a blind- 
head is eliminated, manufacturer points 
out, since internal parts are removable 
through the valve bonnet, and since 
action may be reversed by inverting the 
superstructure. Plugs in valves 2 in. 
and larger can be supplied with a device 
for tight shut-off. Bulletin 101-C gives 
details. Hammel-Dahl Co. 


7—SIMPLIFIED COUPLING speeds 
cable trough installation 


Assembly of cable trough is declared 
much quicker with the Pin-Type Cou- 
pler. This connector secures the two 
coupler blanks with a simple pin that 


drops into place. With it, the number 
of pieces required for one connection is 
reduced to three nuts, bolts and wash- 
ers are replaced by two pins. The joint 
is completed with a plate that fits both 
over and under the bottom of the trough 
to protect the cable. The pin can readily 
be removed, too. T. J. Cope, Inc. 


8—CANNED MOTOR PUMP is 
two-stage type 


The 3-hp Series DE (Double-Ended) 
Chempump is latest addition to com- 
pany’s line of canned motor pumps for 


handling of corrosive, toxic, explosive, 
radio-active and other hard-to-handle 
liquids. Basically a two-stage pump, 
pumping chambers can be piped in series 
or parallel for compact high head or high 
volume pumping. Overall size of pump 
is less than 2-by-1-by-1 14 ft, yet it gives 
heads to 230 ft. Pump is available in 
east iron, cast steel, 300-series stainless 
steel, Monel and Carpenter-20. Stand- 
ard temperature and pressure limits are 
450 F and 300 psi. Chempump Corp. 


9—O-RING FLANGE UNIONS, 

made of forged steel 
For use in hydraulic equipment lines, 
process piping, water lines, refrigeration 
piping and many other applications is 
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Lubrication—the only maintenance cost of these 
high-pressure Crane valves 


THE CASE HISTORY — When an 
oil can is all you need to keep high 
pressure valves at peak efficiency 
year after year, you know your 
valve investment is a wise one. 

That’s how Philadelphia Electric 
Company feels about the Crane 
Pressure-Seal Bonnet Gate Valvesat 
its Delaware Station—one of this 
utility’s newest units, started up 
early in 1953. 

The Crane valves, operating on 
boiler feed service at 2000 psi, 500 
F., have demonstrated completely 
their maintenance-saving values. 

The old practice of re-stressing 


bonnet bolts doesn’t apply to these 
valves. Yet the body-bonnet joint 
remains completely tight. Never a 
leak; never a need for a wrench. 
Crane Pressure-Seal design, utiliz- 
ing internal fluid pressure, main- 
tains a positively leakproof metal- 
to-metal joint inside the body. 

The seats and stuffing box on all 
valves remain equally tight. Opera- 
tion is smooth, nonsticking. The 
Crane flexible wedge disc prevents 
binding under contraction. 

Other value features of Crane 


Pressure-Seal design are compact- 
ness ... weight saving with no loss 


of strength . . . and clean exterior 
lines that simplify insulation. 


Power plants around the world 
report new performance records for 
Crane Pressure-Seal Bonnet Valves. 
Now’s the time to 
consider this ad- 
vanced design—in 
gates, globes, angles 
and stop-checks— 
for modernization 
or extension proj- 
ects. Contact your 
local Crane Repre- 
sentative or write 
to address below. 


C RAN E VALVES & FITTINGS 


KITCHENS e 


PLUMBING 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


March, 1956 
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a new line of two- and four-bolt flange 
unions with O-ring seals. The flanges 
are made of forged steel with high ten- 
sile studs, and the O-ring serves to 
provide a tight seal against fluid pres- 
sure. The unions are available in 3000-lb 
class in both screw-end and socket-weld- 
ing types. The two-bolt unions come in 
\4- to 14-in. four-bolt unions, in 
l- and 2-in. sizes. O-rings are available 
in a variety of. molded materials for 
applic ahem in various service conditions. 
Watson-Stillman Fittings Div., H. 


Porter Co., Ine 


sizes; 


10—MOTOR-GENERATOR obtains 
d-c from a-c source 


Type LB, fhp motor-generator sets, in 
frame sizes 44, 66, and 74, are recom- 
mended as an inexpensive and reliable 
means of obtaining d-c from an a-c 
power source. Units are used as power 
supply for variable speed motors, and as 
self-contained exciters of larger units. 
They are also used to supply energy 
for such industrial devices as magnetic 
chucks. Continuous operation at rated 
load is made possible by a ventilating 
system incorporating a fan on shaft 
between units. Air enters through side 
vents, passes over both units, and is ex- 
hausted through bottom. Both motor 
and generator rotors are mounted on a 
common shaft. Compound-wound units 
are of drip-proof, ball-bearing, solid base 
design. They are available in various 
input combinations of standard fre- 
quencies, voltages, and phases, and with 
250, 500, and 750-w d-c outputs. Gen- 
eral Electric Co 


11—SURFACE THERMOMETER is 
fast-operating, easily-read 


Model 573, a fast-operating, easily-read 
spot check surface thermometer, is made 
of stainless steel, with a range of from 
50 to 1000 F. It is easy to read, com- 
pany points out compact and fast- 
operating. Merely lay instrument on 
surface to be checked within 60-sec 
thermometer will reach stability, and 
temperature can easily be read. It reads 
temperatures of all surfaces, such as 
dies, hot plates, heavy sheet metal, 
furnace skins, boilers, large super- 
heated steam pipes; cooled billets, oth- 
ers. Besides surface temperatures, it 





THeaATED SURFAC 


reads ambient temperatures in furnaces, 





ovens and other enclosed spaces; as 
well as in non-corrosive liquids and 
gases, up to 1000 F. Thermometer comes 
calibrated to within + 2 per cent, it is 
noted, and can be re-set at any time. 
Diameter is 1% in. overall; weight is 
l¢ oz. The thermometer is priced at 
about $3.00. Pacific Transducer Corp 


12—TUBE EXPANDER DRIVE is 
low priced, all-air driven 


According to manufacturer, the Torq- 
Air-Matic is the first all-air driven tube 
expander drive; the first to provide a 
control with torque output calibrated in 
terms of foot-pounds; and the first to 
offer a control free from the effect of 
such operating variables as motor wear, 
voltage fluctuations, and changes in 
quantity and viscosity of lubricants. The 
Torq-Air-Matie method of registering 


torque at the output spindle prevents 
tubes from being over-rolled or under- 
rolled, it is stated, and the readings are 
precise and consistent regardless of tube 
and sheet hole variations. This control 
feature is also designed to eliminate 
overstressing of tube sheets and to re- 
duce warpage and ligament ‘“ push- 
over.’ Tube bowing is held to a mini- 
mum, it is claimed, and this results in 
increased efficiency of heat exchange 
units, longer tube life and less operator 
fatigue. 

You handle the Torq-Air-Matic like a 
conventional flue roller, says company, 
and it will take the same abuse. How- 
ever, both first cost and maintenance 
costs are reportedly less than those of 
most tube expander drives. The Torq- 
Air-Matie is a_ self-contained all-air 
rotating type of control, designed to 
produce 14 ft-lb torque at 90 psi with 
maximum air consumption of 12 cfm. 
Basic unit is of pistol grip design with 
oil reservoir built into the handle. The 
chuck snaps on. Total weight is about 
7 4 Ib. A swiveling auxiliary handle (not 
—— is furnished. Thomas C. Wilson, 

ne. 





13—TEMPLATE KIT for faster 
layouts, detail drawings 


For drawing general layouts of details 
of any valving and piping system in a 
fraction of the usual time, this matched 
set of five vinyl templates contains 
American Standard symbols, has provi- 
sions for new or special symbols, and is 
claimed to be the most complete of 
diagramming outfits for such work. Some 
5000 commonly used pipe, fitting and 
valve diagrams can be pencil drawn by 
using the cut out symbols on the tem- 
plates singly or in combinations. Lay- 
outs made with them can be used for 
fluid or gaseous processes — pipelining, 
refining, pumping, heating, refrigera- 
tion, steam, high pressure, others. 

The kit of four 5%4 by 9% pipe, fit- 
ting, and valve indication templates, 
and one dimensioning template costs 
less than $14.00. Templates may be had 
individually. A. Lawrence Karp. 


14—REDUCING VALVE for water 
pressure 


The D25, a direct-operated water pres- 
sure reducing valve, is designed to regu- 
late water flow to such fast-acting equip- 
ment as flushmeters and snap cocks. 
It incorporates a high pressure molded 
diaphragm and heavy spring chamber 
construction for operation in reduced 
pressure range between 30 and 80 psi. 
It is especially designed for dead-end 
water service where flow is intermittent 
and subject to abrupt fluctuations. 

Design features include an essentially 
balanced single seat to minimize varia- 
tion in delivery pressure resulting from 
varying inlet pressure; large paranite 
diaphragm for sensitive response; pack- 
less construction; composition single 
seat to provide for dead-end shutoff 
and prevent pressure-creep when no 
flow is required. This valve is suggested 
for industrial processing operations, 
municipal or plant water mains, other 
applications to provide each floor with 
steady pressure. A similar but earlier 
model, the D24, incorporates many of 
the same features and is recommended 
for service in a lower reduced pressure 
range, between 10 and 50 psi. Spence 
Engineering Co., Inc. 


15—BOILER FEED PUMP for me- 
dium size power plants 


Modeled after company’s boiler feed 
pumps used in larger power plants, the 
new DVMX Model handles capacities 
to 2200 gpm and heads to 3000 ft. The 
pump employs a horizontally-split, dou- 
ble volute design, claimed to produce 
radial balance of the pump at all capa- 
cities. Volutes and water passages be- 
tween stages are an integral part of each 
casting. Impellers are arranged in 
equally opposed groups to produce hy- 
draulic axial balance, it is explained, 
eliminating use of high pressure drop 
balancing devices. Nozzles are in the 
lower half of the pump, permitting re- 
moval of the top half and rotating ele- 
ment without disturbing the piping. 
A self-contained oiling system helps to 
simplify maintenance, and a mechanical 
seal may replace standard packing in 
the stuffingbox. Byron Jackson Div. 


16—SCRATCH BRUSH for clean- 
ing weld beads 


This stainless steel wire scratch brush is 
designed for cleaning stainless weld 
beads. According to company, the brush 
will eliminate the possibility of oxida- 
tion of the stainless parent metal. Air 
Reduction Co., Inc. 


17—CARBON STEEL STAPLE is 
easy to install 


Four features make the Buckclip staple 
quicker and easier to install, company 
points out —and hold more securely 
after being installed. The legs of the 
staple are raised to provide a two point 
hammering surface which eliminates 
buckling of staple’s center member. 
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BETZ -A Great Name 
In Water Conditioning 


Weleome visitor... 


The Betz District Engineer is a welcome visitor 
wherever he goes. As our personal representative 
to industrial plants, petroleum installations, insti- 
tutions . plants like yours, he plays an all- 
important role in our continuing efforts to engi- 
neer controlled water conditioning. 
His job carries many responsibilities. For 
example, he 
. Instructs your plant operators in Betz- 
engineered water conditioning control techniques 
(chemical feed, water testing, chemical adjust- 
ment, blowdown control, etc.). 
. makes regularly scheduled visits to your 
plant to review operating conditions. 
... reviews plant control and offers ‘‘on-the- 
spot” constructive criticism and advice. 
.. checks testing procedures, test solutions 
and chemical feed equipment. 
. inspects plant equipment and _ visually 
observes the results obtained. 
... discusses any and all water problems with 
you and your operating personnel. 


... prepares and submits a complete written 
report before leaving your plant. 

And equally important, he works closely with 
the Betz headquarters engineering staff to assure 
the individual attention required for sound, 
economical water conditioning. 

Next time a Betz District Engineer calls, ask 
him to explain how Betz completely-integrated 
water conditioning service can obtain results in 


your plant. He'll be happy to give you the details. 


W.H. & L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal 1. 
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each leg increase 
security and tightness to the driven 
staple. Flat legs are used instead of 
round type to reduce the tendency of 
splitting the wood into which staple is 
being driven. Buckclip legs are tapered 
to facilitate installation. For NMC and 
armored 3 wire No. 14, 12, 10, this staple 
is made of heavy carbon steel. Buckclips 
are packaged in boxes, as well as in bulk. 
Buck Electrical Mfg. Co. 


Four raised nibs on 


18—TERMINAL STRIPS adaptable 
to various wiring 


These terminal strips featuring post- 
type barriers and studs for attachment 
of single or multiple terminal ended or 
looped wires, provide compact light 
weight units, it is announced, which are 
adaptable to varying wiring require- 
ments. Strips are available with No. 6 
studs in from one through 20 circuits; 
with No. 8 or 10 studs, to 16 circuits; 
and with ‘4, 5;, and *< in. studs, to eight 
circuits. Strips can be supplied of various 
molding compounds, and with various 
types of hardware, base cuts, insulating 
strips, and bus strips to meet individual 
requirements. Illustration shows repre- 
sentative three circuit strip with (from 
left to right) single hardware with self- 
locking nut, double hardware, and 
single hardware arrangements. Bu- 
chanan Electrical Products Corp. 


20—DIAPHRAGM VALVE with 
straight-through flow 


The Wynn_ Straight-Through Dia- 
phragm Valve has no dam to trap sus- 
pended matter, it is pointed out. De- 
clared particularly useful for providing 
two-way, leak-proof control of acids, oils, 
alkalis, slurries and many hard-to- 
handle fluids, this self-draining valve is 
designed to provide an unrestricted path 
for fluid to pass across smooth valve 
floor keeping pressure up and elimin- 
ating need for cleaning out parts. Dia- 
phragm is molded in “as closed” posi- 
tion. Bolted between vaive body and 
cover, diaphragm is also supported and 
controlled by compressor in closed, 
throttling and open positions. No pack- 
ing is necessary, company notes, for 
fluid cannot come in contact with valve 
stem or working parts under normal 
conditions. According to manufacturer, 
the only maintenance required is oc- 
casional diaphragm replacement, which 
can be done without removing valve 
from line. Available in metallic and non- 
metallic body materials, in sizes 14 to 
14 in., for threaded or flanged connec- 
tions, valve can be used with pressures 
to 250 psi according to size. Stockdale 
Engineering Co. 


21—SLIDE RULE is green-yellow 
easy on the eyes 


This light alloy slide rule is made in a 
green-yellow color to eliminate violet 
and red rays which focus in front of and 
behind the retina. According to manu- 
facturer, this green-yellow shade coin- 
cides with optimum sight point of the 
spectrum, and reduces eyestrain, blurr- 
ing and errors in reading calibrations. 
Six- and 10-in. trig, log-log standard 
rules are available, and special rules 
may be ordered. Pickett & Eckel, Inc. 








19—D-C MOTORS, GENERATORS 


Announced as the first complete line of 
industrial d-c motors and generators 
built to latest NEMA standards for 
future design, the Kinamatic line in- 
cludes motor ratings from 1 to 150 hp, 
generator ratings from *%% to 100 kw. 
According to manufacturer, Kinamatic 
Motors are designed for versatility in 
constant or adjustable speed applica- 
tions. Speed may be adjusted by arma- 
ture voltage control, field strength con- 
trol, or any combination of both. New 
higher base speeds are available. For 
constant horsepower use, higher top 
speeds can be obtained through field 
strength adjustment. 

The Kinamatic Motor can also be ap- 
plied where extra power at high speeds 
is needed, it is explained. Through 
“forcing”’ use of overvoltage many 
ratings can operate at higher speeds 
and horsepower. When properly applied, 
this motor can operate at any speed 
below base speed, including stalled 
torque. Faster speed of response is at- 
tributed to a reduction in armature 
inertia and electrical time constant. 

Peak commutation to take short 
bursts of power needed for quick ac- 
celeration and deceleration is built 
in, says company. Fewer turns per arma- 
ture coil are incorporated to assure min- 
imum inductive kick when stored energy 
is released from the coil, and a full com- 
plement of commutating poles serves to 
permit application of greater overloads 
without magnetic saturation. 


offer versatility of application 


Full Class B insulation, a high volume 
fan and improved air flow enable manu- 
facturer to guarantee a 15 per cent serv- 
ice factor in standard Kinamatic Mo- 
tors. You can take advantage of this in 
three ways: to obtain 15 per cent more 
than rated power continuously; for nor- 
mal life of motor; obtain longer motor 
life at rated power; obtain greater 
versatility on speed and horsepower 
duty cycles. 

Kinamatic Motors are streamlined in 
appearance and incorporate many fea- 
tures for easy maintenance. The stand- 
ard motor has a rolled steel frame with 
cast iron drip-proof endshields. To cope 
with different wiring connection require- 
ments, three sizes of cast iron conduit 
boxes are available for each motor frame. 
Bulletins GEC 1372-3 offer data on the 
Kinamatie line. General Electrie Co. 
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22—ELECTRICAL STRIP takes 
branch circuit wires 


Type CF-4 Plug-In Strip has an integral 
raceway to handle branch circuit con- 
ductors in addition to its standard use 
in providing electrical outlets. It was 
developed to meet the need for a method 
of running branch circuits, 110- and 
220-v service in the same duct carrying 
regular Plug-In Strip harness. These 
provisions are designed to make possible 


a normal Plug-In Strip installation with 
the capacity to handle additional single- 
phase and three-phase load within the 
limits of No. 10 conductors. 

UL approval is reported for installing 
up to three No. 10 Type TW electrical 
conductors in the raceway space beneath 
the standard Plug-In Strip assembly. 
The additional conductors, in accord- 
ance with the Electrical Code, may be 
wired either three-phases or single- 
phase, says company. A 34-in. knockout 
at each end of a 6-ft strip allows in-and- 
out accessibility of additional branch 
circuit wires without special feed fit- 
tings. Declared particularly adaptable 
for air-conditioning unit installations, 
the Type CF-4 is available with stand- 
ard two-wire or grounded type recep- 
tacles placed every 6 or 18 in. National 
Electric Products Corp. 


23—FLEXIBLE COUPLING is easy 
to assemble, take apart 


This radially removable flexible cou- 
pling, the C-R, is claimed to offer ex- 
tremely easy assembly and disassembly, 
to be lubrication-free and especially 


wa \ 


‘ ] 


suited to centrifugal and impeller pumps. 
Six sizes are available, ranging from 
2.58 to 29.6 hp at 100 rpm. All have 
cushions which can be reversed on uni- 
directional loads to double their service 
life. Radial removability is accomplished 
by special cushions cut so they are held 
in position by a standard Type C collar 
when the coupling is assembled. When 
the collar is removed the cushions can 
be easily removed. This allows the cou- 
pling half and connected shaft to be 
rotated so the intermeshing jaws slide 
into the stationary coupling half of the 
coupling which is not removed. Lovejoy 
Flexible Coupling Co. 


24—CONNECTOR for flexible li- 

quid tight conduit 
Called Liquid-Tite, this connector fea- 
tures one-piece construction to permit 
installation without disassembling the 
unit. Installation simply requires loos- 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 
chart records that are equally accurate. 

That’s why these features of the new Bailey Recorder are important to you: 

|. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 
apart. This simplifies analysis of two or more records. 

3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. 


Write for Product Specification E12-5 and actual chart sample. 


ONLY BAILEY OFFERS ALL THESE i 
ADVANTAGES IN A SINGLE RECORDER é 


Pre-calibrated plug-in receiver units 





Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 

nals for 
Any four variables on one chart—easily Count o 6 


read and interpreted 1040 IVANHOE ROAD TEMPERATURE 


A full year’s ink supply at one loading 
3AS ANALYSIS 


Minimum inventory of parts LEVEL 


Minimum instrument investment for process Controls for Power aud Process RA st DENSITY 


cycle expansion or alteration 


Faster shipment—from stock 
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Reliance 
E 


EYE-HY 


FYE-HYE 


Simple as A-B-C, yet 
accurate,safe,dependable 


Make your boilers and power plant safer from 
water level failure. Use an EYE-HYE on each 
boiler. Engineers can’t miss seeing this reliable, 
accurate device that carries water level reading 
to panel or convenient wall position. 
Simplicity is the secret of EYE-HYE’s depend- 
able full-range accuracy — all hydrostatic 
operation, no mechanical working parts. Fac- 
tory-calibrated to your water level range and 
working steam pressure — cannot be tampered 
with. Nothing to adjust during installation. 
Easy to install, practically no mainte- 
nance. Complete “Unitemp” tempera- 
ture equalizing unit is furnished with 
each EYE-HYE. 

Reliance EYE-HYE is a familiar sight in 
thousands of power plants. Models for 
any remote gage need — any pressure. 
Write the factory or nearest Reliance Rep- 
resentative for Bulletin CO, 


The Reliance Gauge Column Company 
5902 Carnegie Avenue . Cleveland 3, Ohio 





BOILER SAFETY DEVICES 
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ening the nut, inserting the conduit and 
tightening. The connector also offers 
positive grounding, discernible by a 
“click’’ which can be heard and felt 
when the conduit is inserted. As ex- 
plained by manufacturer, this occurs be- 
cause of the design of the brass grounding 
insert which has convolutions to match 
those of the liquid tight conduit. When 
conduit is inserted, these convolutions 
meet to produce the audible click. 
Further assurance of a positive ground, 
even when the conduit’s inner diameter 
varies on the plus side, is claimed to be 
provided by the action of the nut which 
closes down the diameter of the conduit 
to produce contact with the grounding 
insert. Liquid-Tite’s sealing action is 
achieved through a brass sealing ring 
which is an integral part of the connector 
and never removed. The connector 
comes in sizes for straight, 45- and 90-deg 
connections. Electrical Fittings Corp. 


25—IMPULSE STEAM TRAP for 
heavy condensate loads 


Capacities of the new No. 40 Series of 
Yarway Impulse Steam Traps are an- 
nounced as approximately two to three 
times that of company's same size stand- 
ard No. 60 Series. Major features re- 
ported include high capacity at pressure 


up to 600 lb, stainless steel body and in- 
ternal parts, excellent low pressure oper- 
ation (no orifice adjustment is required 
0 to 600 lb), steam temperature conden- 
sate discharge characteristics, freeze- 
proof operation against back pressure to 
50 per cent, and suitability for applica- 
tions where dirt and scale are a problem. 
Typical applications of these traps are on 
unit heaters, heating coils, storage water 
heaters, kettles, large fuel oil preheaters, 
dryers, autoclaves, heat exchangers etc. 
Now available are 14 and % in. sizes, 
and larger ones planned. Bulletin 1746 
gives data. Yarnall-Waring Co. 


Reader Service Cards on pages 
137-138 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











26—DISTRIBUTION REGULATOR 
with higher ratings 


Six new higher ratings of single-phase 
distribution regulators designed to pro- 
vide economies in distribution regulation 
which can be engineered into most util- 
ity systems are announced by this com- 
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Melvin Nissen (left) plant su- 
perintendent Graettinger, 
lowa, and Standard Oil lubri- 
cation specialist R. R. Spargo 
inspect maintenance records. 
Assisting customers with lubri- 
cation problems is something 
for which Bob Spargo is well 
qualified. He is a mechanical 
engineer with a degree from 
lowa State College and a 
graduate of the Standard Oil 
Sales Engineering School. Bob 
has been providing lubrica- 
tion technical assistance to 
Standard customers for nearly 
nine years. Customers find his 
experience and training pay 
off for them, 


CT How STANDARD D&G Oil helped lick 
aad 7 11,53 ,.five problems in one plant 


Brana _ Excessive deposits, excessive maintenance, high oil consumption, were 
among problems solved by change-over to STANDARD D&G Oil 
at Graettinger, Iowa, Municipal Light Plant 
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Three years ago the Graettinger Municipal 
Light Plant began using Stanparp D&G Oil. 
Prior to this change-over, good engine per- 
formance was hampered by: 

. Excessive carbon deposits 

. Excessive port carbon 

. Stack fires 

. Ring sticking 

. High oil consumption 

The plant averages 4.3 million HP hours of 
operation annually. Before changing to 
Stranvarp D&G Oil, ports had to be cleaned 
several times a year. Now, with STANDARD 
D&G Oil in the engines, ports aren’t touched 
between annual overhauls. Ring sticking and 
piston and cylinder deposits are virtually 
eliminated. All of this has been accomplished 
while continuing the use of low cetane, low 
gravity fuel. 
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Good management, careful maintenance and 
Stanparp D&G Oil have teamed to deliver 
this performance at Graettinger. Maybe you 
would like to use Stanparp D&G Oil to obtain 
similar performance from your engines. A 
Standard Oil lubrication specialist is nearby 
in any of the 15 Midwest and Rocky Mountain ee ., 
states ready to show you. Call him. Or write cs F Min cs 
Standard Oil Company, 910 South Michigan 
Avenue, Chicago 80, Illinois. 

















Standard man Bob Spargo (left) and plant super- 
intendent Melvin Nissen inspect piston through 































crankcase inspection plate hole. With STANDARD 
Quick facts about D&G Oil, light plant has cut oil consumption in half. 
Piston of one of F-M en- STANDARD D&G OIL 
gines at Graettinger » 
Light Plant. STANDARD 1 | Made from highest-quality solvent-refined stock. 
D&G Oil has kept — 2 | Contains additives which impart superior deter- 
tenance down, cut pis- gent-dispersant and anti-corrosion properties. 
ton and liner wear. 3 | Anti-foaming. 
4 | Oxidation resistant. STAN DARD STANDARD OIL 
5 | Recommended for use (1) with economy fuels, (2) 
in extreme-load and/or low temperature service. | COMPANY 











(Indiana) 
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pany. Ratings are 37.5-kva, 150-amp, 
75-kva, 300-amp, 100-kva, 400-amp, 
all 2500-v; 75-kva, 150-amp and 100- 
kva, 200-amp, 5000-v; and 167-kva, 
219-amp, 7620-v. Regulators are de- 
signed with Vari-Amp ratings to carry 


| 160 per cent rated load not to exceed 


400-amp at + 5 per cent regulation. 
Single-phase distribution regulators 


| with price savings up to half of three- 
| phase regulators have other definite 


advantages even though their installa- 
tion costs may be higher, company adds. 
They provide individual phase regula- 
tion; they may be bypassed for main- 
tenance inspections while substation 
continues to carry its load, and cost of 
replacement equipment or spares is less. 
In addition, regulators need not be 
placed in substation but can be installed 
on the line closer to load which they 
serve. Allis-Chalmers Mfg. Co. 


27—DUST COLLECTOR for out- 
side air exhaust 


The 11NW50 Dustkop Dust Collector, 


designed for use where outside expulsion 
of cleaned air is necessary, where ap- 


| plication of recirculating air collectors is 





CARBON STEEL 


R-P&C Bar Stock Valves 


@ RATED FOR 10,000 PSI 
@ FOR CLOSE CONTROL, HIGH TEMPERATURES OR PRESSURES 


These rugged bar stock valves were originally developed by R-PaC for 
close control or instrument use. However, their versatility has proven it- 
self in so many different applications that they are now considered general 
purpese valves. They are particularly applicable for services involving 
throttling, or high temperatures and pressures, and are especially adapted 
for use in crowded applications such as panel boards. 


Ratéd for 10,000 psi at 150°r., each carbon steel bar stock valve is in- | 
| 64-gal. It is built with framework of 


dividually tested at 15,000 psi before leaving the factory. They are sup- 
plied in sizes from % to 1”, in globe and angle styles with female ends, 
male and female ends, or male union ends. They can be furnished in 12-14 
chromium stainless steel and 18-8 molybdenum stainless steel for corro- 
sive applications. May also be supplied with special stellite discs for extra 
abrasion resistance in extremely severe 
throttling services. Those other than carbon 

steel are rated at 4,000 psi at 150°F. 
R-P&C’s complete selection of bar stock 
valves is only one element in a complete 
; valve line which includes gate, globe, angle 
“How to Protect Your Valves” ond check valves in a wide range of sizes 


| 


17 x 22" wall chart gives installa- 2454 styles, in bronze, iron and cast and | 


tion and operation pointers. Tells apie 
how to protect valves, prolong forged steel. See your R-P&C Distributor or 


life. Write for your copy. write for catalog. 
R-PzC Valve Division 
AMERICAN CHAIN & CABLE #‘e ie 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Va ves 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 
Bridgeport, Conn. 
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not practicable or is prohibited, is also 
adaptable for use at installations where 
toxic fumes, obnoxious odors or smoke, 


as well as dust, accompany the operation 
for which collector is used. Collector 
does not remove fume or odor but merely 
exhausts it out of doors through a pipe 
| connected to outlet collar at top of cy- 
clone separator. 

The unit has a large capacity — up to 


welded angle iron and dust drums of 
reinforced sheet metal. Unloading main- 
tenance is simplified by virtue of a wire 
reinforced Neoprene flexible hose which 
connects to the rubber castered storage 
cans individually, and to collector by a 
diverting “‘Y”’ to divert flow of dust to 
one can while the other is removed for 
dumping. Aget Mfg. Co. 


28—V-S DRIVE permits constant 
full load torque at all speeds 


The Theratrol is announced asa variable 
speed motor drive consisting of a d-c 
motor with an electronic rectifier power 
supply. This thyratron control permits 
constant full load torque at all speeds 


| from minimum to maximum, says manu- 


facturer, and it has a speed range of ten 
to one. The electronic rectifier power 
supply is a grid controlled regulated 
variable armature supply and a field 
supply. Six xenon-filled thyratron tubes 
accomplish armature rectification; no 
other tubes or thermionic devices are 
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1. Degree of Temperature 


Laclede’s 5-Step 
Approach results in 
sound, economical =| 
refractory selection — j 
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The type of refractory most economical for your job 
is generally determined by five factors: (1) Degree of 
temperature, (2) Spalling, (3) Slag action, (4) Abrasion, 
and (5) Load. 

A periodic review of these factors frequently results in sav- 
ings both in time and money. You may find that Laclede- 
Christy offers a particular type of refractory that substan- 
tially increases service life. Or you may find your heating 
conditions have changed —suggesting a change in refractories. 
Or you may have a special problem which Laclede’s 5-Step 
Approach will help you solve. 

Laclede offers many types and grades of refractories you 
may need. Assistance in the selection of the best and most 5. Load 
economical type for your purpose is part of Laclede’s 
specialized service. 

Make profitable use of this service. Call your nearby Laclede 
representative. 


Write for Laclede’s 
Refractory Selection Guide. 
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~ COMPANY “i H. K. PORTER COMPANY, INC. 
eee | 2000 Hampton Ave. + St. Louis 10, Missouri 
Mission 7-2400 
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Here’ . POWER 


fo clean tubes from 1/2" to 2° 


Rotojet Junior Tube Cleaners are unusu- 
ally powerful for their size and weight. They 
are fed easily through the tubes with the 


operating hose, and can be shifted quickly 
from tube to tube. Their convenient size, 


@EEBAS, speed, and ease of operation offer a marked 
= env” contrast with external cleaners costing many 
times more. 

’ Nei Sc 
tal 


An air valve directly behind the Rotojet 
motor permits one-man operation. Very 
little headroom is required, and either ver- 
tical or horizontal tubes can be cleaned. 

Simplicity of Rotojet design and precision 
construction assure long service, efficient use 


=| of power, and freedom from trouble. Eco- 


nomical brushes, cutters, and scrapers meet 
Air valve for practically any requirement. 
=. Send for Bulletin J-410. 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 
147 Sussex Avenue, Newark, N. J. 
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used. Maximum armature current is 
limited by a control circuit adjustable 
from 100 to 200 per cent of full load, it is 
explained, and the current cannot ex- 
ceed this pre-set value, even though 
motor is stalled with the speed control 
in maximum position. Pulse firing of the 
thyratron tubes is designed to eliminate 
electrical interference. 

The Theratrol is designed for three- 
wire remote control. Applications re- 
ported for it include stoker motors and 
fan drives. Units are available in 10 to 
50 hp sizes, 450 to 3600 rpm. Ther 
Electric Works. 


29—OVERLOAD PROTECTOR 
guards against jamming 


Type S Tork-O-Stat is a slip-clutch over- 
load protector designed to safeguard 
machines against damage and time loss 
resulting from overloading and jamming. 
It has a hub on one side for double set- 
screw connection to the drive shaft, and 
a shaft extension, mounted in a needle 
bearing, on other side for mounting 
pulley, sprocket, gear, or flexible cou- 
pling. Self-contained unit is easily in- 
stalled between a driving and driven 
mechanism which releases itself when an 
overload or jamming occurs and resets 
itself automatically when jam is re- 
moved. Available for 10, 15, 20, 30, 40, 
and 60 in.-lb torque rating, it can be sup- 
plied with a variety of bore sizes. The 
device is declared particularly essential 
on packaging equipment, conveyors, 
screw-feeds, mixers and other units vul- 
nerable to jamming and overloading. 
Price of the unit starts at about $10. 
Machine Accessories. 


30—FLOW INDICATOR with win- 
dows for checking 


The Fig. 213 Bull’s Eye Check Valve 
Indicator combines flow indication with 
check of back-flow, it is announced, in- 
corporating a_ self-aligning soft seat 
flapper to prevent back-flow. Two 14 in. 
thick windows on opposite sides of body 


fitting — removable for cleaning — show 
whether or not there is a flow. Indicator 
does not measure rate of flow. It is 
designed primarily for LPG and an- 
hydrous ammonia service, but may be 
used for other applications. The through- 
bolted construction is declared suited 
for severe service in the process indus- 
tries and permits cleaning sight glasses 
without removing unit from pipe line. 
Standard sizes are for 2-in. pipe, with an 
operating pressure rating of 250 psi, and 
for 1% in. pipe with a rating of 300 psi. 
Indicator bodies are of bronze or steel 
and gaskets of Thiokol. Catalog 10-A-83 
gives more details. Fischer & Porter Co. 
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CR is America’s 


most modern boiler 


Eee © 


a oe = 


= iF) we tatat RR 
“O00000000 « 











UY 


Four-pass design with forced draft — 

Proved the most efficient combination 

to transmit greatest percentage of heat to 

boiler water. Blower provides cool, clean air 

in required density and volume for efficient 
fuel combustion — lowers fuel costs. 


Caseless fan keeps operation ‘‘hos- 

pital quiet’’ — Air is drawn into a 

large plenum chamber which confines and 

deadens air noises. Even at peak loads, CB 

is well within requirements for low sound 
levels where this is a factor. 


BOILERS—STEAM OR 


Hinged doors front and rear — Ex 

pose tubes for quick inspection or 

cleaning. Operating equipment and refrac- 

tory stoys intact. Cuts routine maintenance 

from hours to minutes. Doors are gasketed 
with preformed asbestos to be seal-tight. 


Automatic controls are centralized 

for convenience, efficiency and safety 

— Air is metered with oil (or gas) in proper 

ratios to economize on fuel. Electronic flame 
failure control is standard equipment. 


HOT WATER—FOR HEATING OR 


PROCESSING, IN SIZES 15 TO 600 HP, 15 TO 250 PSI. 
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unmatched in 
performance 
quiet operation 
low-maintenance 


CB boiler’s remarkable perform- 
ance in hundreds of applications 
has proved an “eye-opener” wher- 
ever installed. Take a minute's 
time and see why. 

Combined into one boiler pack- 
age are all the features proved 
necessary to: (1) save fuel dollars, 
(2) simplify maintenance, (3) as- 
sure silent performance, (4) main- 
tain safe, automatic operation. 

Talk to your nearby Cleaver- 
Brooks boiler representative — he 
can assist you in selecting the prop- 
er unit from a complete line of 
sizes, steam or hot water, 15 to 
250 psi. Or, write direct for litera- 
ture. Cleaver-Brooks Company, 
Dept. C, 310 E. Keefe Ave., Mil- 
waukee 12, Wis., U.S.A. Cable Ad- 
dress: CEEBEEWEST — all 


codes. 


'WENTY-FIVE YEARS OF LEADERSHIP 





THE SELF-CONTAINED BOILER 
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CONVEYOR SYSTEM 


helps transform coal into low cost 
kilowatts! 


Late in September 1955, the Upper Peninsula Generating Company, Mar- 
quette, Mich., turned on the power for full commercial use at their new 
Presque Isle station. This plant constitutes part of the first direct power link 
between the Keweenaw Peninsula copper mining area and the Marquette 
iron range. 

Presque Isle’s steam turbines are powered by coal, still the most economi- 
cal fuel for power generation. From point of truck delivery at a hopper re- 
ceiver station, coal is transported over an S-A belt conveyor, thru a crusher 
unit, and ultimately to silo storage by bucket conveyors. The entire operation 
is automatic. 

In the power field where continuous, trouble-free and economical coal 
handling is vitally important, S-A equipment has compiled an enviable 
record. Our many years of experience in providing low cost per P 


ton, high quality coal handling systems, is your assurance 
that it pays to convey the S-A way. Se 


Project Engineers: 
STONE & WEBSTER 
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Schematic drawing showing com- 
plete Stephens-Adamson convey- 
or installation at Presque Isle. 


S-A engineers work with consulting new construction or can completely 
or staff engineers, with public utility engineer and install your entire con- 
or private power plant operations. We _—-veying system. Call S-A today. There 
can assist the building contractor on _ is no obligation. 


STEPHENS-ADAMSON MFG. CO. 


86 Ridgeway Avenue, Aurora, Ill. 
Los Angeles, Calif. — Belleville, Ontario 


ENGINEERING STANDARD SEALMASTER 
DIVISION PRODUCTS DIVISION 


Designers and DIVISION A full line of in- 
manufacturers of | Acompletelineof dustrial ball bear- 24” x 24” Double rotor knittel crusher reduces 


all types of bulk conveyor acces- ing units available coal to 14” to $” size in one operation. Rotors 

materials convey- sories—centrifugal in both — rotate toward each other to permit reduction of 
) — il- ( ous- ; 

ae ere gt gE nam Nala ' larger lumps, with smaller diameter rotors, 
controls, ete. lower headroom, elimination of plugging. 
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VIBRA-GRATE 
nn 


AE 
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WHAT COAL best fits your plant pocketbook? High or 
low fusion? West Virginia, Illinois, or Western Kentucky? 
American Engineering’s unique Vibra-Grate Stoker burns 
them all efficiently... with complete freedom from clinkers 
... With low excess air and low carbon loss. 


Completely water-cooled, the Vibra-Grate burns low 
grade fuels without smoke at either low or high ratings... 


and no dust collectors are necessary. Stack emission will 
comply with all local ordinances. 


Herewith is the analysis of three coals recently burned 
successfully on a Vibra-Grate of 45,000 lbs. steam per hour 
capacity. These results are typical of others obtained with 
a wide variety of coals on a Vibra-Grate at the Columbus, 
Ohio Laboratory of Bituminous Coal Research, Inc. 





PROPERTIES ILLINOIS 


WESTERN KY. WEST VA. 





Moisture 9.0 
Ash 7.73 
Volatile 35.85 
Fixed Carbon 47.42 
Sulphur 1.18 
B.T.U. 12,121 
Ash Softening Temp. 2120° 











5.7 1.55 

8.1 5.65 
38.6 31.44 
47.6 61.36 

3.3 0.657 
12,500 13,560 
2050° 2700° 











IN SERVICE NEARLY A DECADE 


Vibra-Grate Stokers of present design have been in service 
abroad since 1947, and earlier versions, since 1939. If you 
plan to install a new boiler or restoker an old one with 
capacities from 20,000 to 150,000 Ibs. steam per hour, 
write for full facts about Vibra-Grate’s amazing combina- 
tion of advantages. 








STOKER INCINERATOR GRATES, TOO 
A properly engineered stoker incinerator is today’s 
best answer for refuse disposal. ..and AE’s know-how 
in stoker design is your best assurance of all-around 
incinerator efficiency. Your inquiries are invited. 








-———AMERICAN ENGINEERING— 


COMPANY 
DEPT. S-101, WHEATSHEAF LANE & SEPVIVA STREET, PHILADELPHIA 37, PA. 


Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., Montreal, P. Q... 


AE products are: Taylor, Perfect Spread and Vibra-Grate Stokers, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Hoists, 
Lo-Hed Car Pullers, Marine Deck Auxiliaries. 


- Bawden Industries Ltd., Toronto, Ont. 
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Schematic installation of a 
Copes-Vulcan pressure reduc- 
ing and Steam-Assist desuper- 
heating station. 











High differential pressure is maintained across the 
tip of the fixed-orifice spray nozzle in steam line. 


NEW Copes-Vulcan Pressure Reducing 


and Desuperheating Stations 


These high-quality pressure reducing and desuperheating stations 
offer the latest advances in reducing valves and desuperheaters. 
They give you an integrated station designed specifically to 
meet your operating needs. 

Copes-Vulcan valves—-diaphragm or piston operated, depend- 
ing on your conditions——give close modulating control. Simplified 
design means optimum operating characteristics with easy, 
low-cost maintenance. 

The Steam-Assist Desuperheater advances a new principle in 
reducing steam temperatures. Cooling water and assisting steam 
are mixed in the exclusive swirl chamber, upstream from the 
point of injection. No large steam bubbles form to cause hammer 
or vibration. Flow of assisting steam can be automatically 
reduced as load increases, and shut off completely at high loads 
where no more than mechanical atomization is needed. 

, ““Packaged”’ control systems by Copes-Vulcan mean undivided 

Carburetor-type desuperheaters avail- ia ane . om ne ‘ ° ° 
able with both Steam-Assist and esponsibility, custom design and lifetime engineering service. 
They assure top performance over an unusually long service life. 


straight mechanical-atomizing systems. 
COPES-VULCAN DIVISION 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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J. S. PRODUCTION 


UP 10% WITH... 


John Strange Paper Company, 

_ Menasha, Wisconsin Wins Power 
Modernization Award With New Steam Plant 
e ¢e 

Because so much steam is needed in 
paper making, the improved efficiency is 
reflected in a 10% increase in paper pro- 
duction. Since many costs remained the 
same, extra profits may be credited to the 




















This includes a Union Type B four drum 
steam generator with superheater and econ- 
omizer, fired by a Detroit RotoGrate Stoker. 

Capacity 165,000 
pounds of steam per 
hour at 725 pounds 

pressure, 825° F 


"MODERNIZALION DETROIT STOKER COMPANY 
S PROGRAM 


sae GENERAL MOTORS BLDG. e DETROIT 2, MICHIGAN 


————— 
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DE LAVAL for dependable boiler feed service 


TWO-STAGE 
HORIZONTAL in institutions .. . industrial plants 
PUMPS 


Institutions can't afford shutdowns. In this 
hospital installation a motor-driven 21S boiler 
feed pump provides year-in, year-out depend- 
ability. It delivers 70 gpm of 240° water 

at 420 ft. head. 


Industrial plants, too, choose reliable De Laval 
pumps for boiler feed service. This De Laval 
unit, driven by a De Laval turbine, delivers 
160 gpm of 215° water at 520 ft. head. 


There are good reasons why De Laval 21S-2KS two-stage 
horizontal split case pumps give long, economical boiler 
feed service. They are designed with ¢- back-to-back 
impellers for balanced hydraulic thrust ¢ easily replaceable 
threaded impeller wearing rings @ long life labyrinth case 
rings @ ring oiled ball bearings — plus ten other 
important design features. 


These De Laval pumps are available in sizes from 2” 
to 8” discharge, for capacities from 75 to 3,000 gpm 
and heads to 750 ft. 


Write for Bulletin 1501 giving complete data. 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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THE ROSS STORY 


Special Heat Exchange Equipment for Power Plants 


Simply stated, Ross designs and manu- 
factures heat exchangers for virtually 
all conditions and applications, parti- 
cularly units of a highly specialized 
nature, such as high pressure power 
plant equipment... bleeder heaters and 
fuel oil heaters, for example. 


The installation of 6 Ross High Pres- 
sure Fuel Oil Heaters (illustrated) at 
the Pacific Gas and Electric Co.’s 
Station P Steam Plant in San Francisco 
is typical. Featuring forged oil channels 
with integral tube sheets and a double 
tube sheet arrangement to insure against 
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any possibility of fuel oil contaminating 
the steam system, these rugged units 
demonstrate Ross’ resourcefulness and 
experience in dealing with both the 
average and the specialized power en- 
gineering problem. 

Your requirements, too, can be met 
with the same, exacting Ross attention 
to details. Inquire now. Ross offices 
are in all principal cities. 

For recommendations on specialized 
heat exchangers, as well as on surface 
condensers, turbine oil coolers, engine 
oil and water coolers, compressor inter 


For more data circle 540 on Post Card 


and after coolers and related power 
plant equipment, you'll profit by con- 


sulting a Ross engineer. 


T Ex 
< C 
a 


ROSS HEAT EXCHANGER DIVISION 


of 
American - Standard 


1473 WEST AVENUE e BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Oat. 





This kind of 

rawler Tractor Design 
gives you 

extra coal-handling 
ability 





~— \ 


— 
] , Allis-Chalmers 
= ), Heavy-Duty Diesel 
Engine. The HD-6 
power plant is designed for 
big output, ample reserve 
capacity and low maintenance. Ener- 
gy cell controls combustion timing 
and pressures for high efficiency. 
Tornado Turbulence mixes air and 
fuel thoroughly for more complete 
burning. Follow-Through combustion sustains effective 
working pressures to take advantage of better crankshaft 
leverage. 


Special Strength and Protection. Exclusive all-steel 
box-A main frame makes possible superior over-all balance, 
better equipment mounting . . . plus service simplicity of 
unit construction. Major assemblies like engine and clutch 
can be removed without disturbing adjacent parts. One- 
piece “‘wrap-around” radiator guard provides maximum 
strength for bulldozer mounting . . . complete protection 
for radiator. 


Extra Clutch Life—with Ceramic 

Lining. The HD-6 master clutch offers 

simple, single-plate, over-center design. 
Revolutionary new ceramic button clutch 
lining keeps clutch operating longer between 
adjustments . . . lengthens clutch life... 
reduces lever pull for easier operation. 


—, Straddie-Mounted Final 


nil 
_— _— Drive Gears. Tapered roller 


ae ae —_— bearings support 


HD<6 55 belt hp = ic hs 


12,400 Ib 


- +. and only Allis-Chalmers HD-6 has it— 


advanced design features that 
combine big performance, 
versatility, dependability and 
simplified servicing! 


Look at the Allis-Chalmers HD-6—you can see its function- 
al design .. . how it’s built to give sure-footed traction, better 
working balance. But there’s more to this crawler tractor 
than meets the eye—the performance advantages of Allis- 
Chalmers advanced basic design. It provides more working 
power, more strength in all components, more working 
weight where it’s needed . .. makes the HD-6 an outstanding 
performer with drawn or mounted equipment . . . easier to 
operate and maintain. 

Let your Allis-Chalmers dealer show you how the HD-6 
can give you that extra output on your jobs. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION 
MILWAUKEE 1, WISCONSIN 


both ends of the 

final drive gear 

shafts. Smaller gears 
and shorter shafts (plus line-bored, 
one-piece case), provide better bear- 
ing and gear alignment, more strength, 
longer life. Double-reduction final 
drives provide greater ground clear- 
ance. 


New-Design, Heavy-Duty 

Track. HD-6 track provides long 

life under the toughest conditions. 
HD-6 sidebars have more steel where it’s needed . . . benefit 
from new heat-treating methods which make possible new 
standards of strength and hardness throughout for extra 
wearability. 


Other Outstanding HD-6 Features 
. no other tractor in this size class has them—at no extra 
cost you get roller bearing truck wheels, idlers and support 
rollers; 1,000-hour lubrication intervals for truck wheels, 
idlers and support rollers; 24-volt direct electric starting; 
crankcase guard; bumper; and lights. 


ALLIS-CHALMERS 


For more data circle 541 on Post Card 


POWER ENGINEERING 





> 
neem 


what good is 


ng |g || AUTOMATION 
Te sniasol a 


when 


- — ioe |* FUSES FAIL? 


.--give you this 
dual protection 


against fuse failure 


j ECONS give time-controlled pro- 
tection against unnecessary 
blowouts from temporary and 
harmless overloads. ..a frequent 
cause of shut-downs. 


2 ECONS give instantaneous pro- 


See Your tection against short circuits... 


Electrical Wholesaler 
folds 


E \ os Oo N Available at leading electrical 


Vale Mel isl-1 am of tt-t-3-3 : wholesalers in knife and ferrule types: 
0 to 600 Amp., 250 to 600 V. 
Underwriters’ Laboratories approved. 
Write us for new ECON Catalog S-60 
or for Complete Line Fuse Folder. 


operate at low temperature . 
prevent overheated circuits. 





ECONOMY (errareta erry 


ECONOMY FUSE & MFG. CO., 2717 Greenview Ave., Chicago 14, Ill. 
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W, tv’ 125,000 */uz STEAM GENERATORS 


WNO gt AT 


LION OIL COMPANY’S 


the new $30 million Lion BARTON CHEMICAL PLANT 


Oil Company's Barton Chem- 
ical Plant at Luling, La. pro- PRINCIPAL DATA, EACH UNIT 


duces 300 tons daily of 125,000 pounds per hour capacity 

P i pacity 
essential aavegen enone Fusion welded steam and water drums designed for 
materials to boost crop yields 725 Ibs. S.W.P. 
and reduce unit production j . 
costs on the nation’s farms. Superheater delivers steam at 750°F. total temperature. 
Water cooled furnace. 
Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built type and 
package unit type steam generators. Available in bent tube 
types and straight tube, forged steel sectional header types 
for solid, liquid, or gaseous fuel burned singly or in 
combination. Write for bulletins. Address Dept. 24-BPE. 


Henry Vogt Machine Co., Louisville, Ky. 
BRANCH OFFICES: 
New York, Philadelphia, Chicago, Cleveland, St. Louis, Dallas, Charleston, W. Va., San Francisco 
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How we 
S-T-R-E-T-C-H 
vwalwe life 


Every Powell Valve comes with a long, dependable life 
built-in. We make certain that every Powell Valve will 
give long, trouble-free service through careful quality 
control of every step of manufacture. 


Quality control begins with the very materials and 
metals of which Powell Valves are made. For instance, 
the tensile strength test—stretching metal to the 
breaking point—is one of the numerous ways that 
Powell Valves have Performance Verified. 


As a final step in manufacture, every Powell Valve is 
subjected to an actual line test. Because of Powell’s 
painstaking quality control, plant shutdown through 
valve failure is greatly reduced. Records from re- 
fineries, power and industrial plants the world over 
prove it. 


Consult your Powell Valve distributor. If none is near 
you,we’ll be pleased to tell you about our COMPLETE 
quality line which has PERFORMANCE VERIFIED. 


The Wm. Powell Company 


Cincinnati 22, ohio... 110th YEAR 


FIG. 11303 WE—1500-Pound FIG. 3059G—300-Pound Steel FIG. 19084 WE—900-Pound 
Pressure Seal Steel Gate Valve. Lubricated Plug Valve. Gear Pressure Seal Non-Return Globe 
Operated. Sizes 6” to 12”. Valve. Gear Operated. 


Leyes 


POWELL VALVE 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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Holds together better than ever... 


BALDWIN-HILL 
INSULATING CEMENT 


The NEW Baldwin-Hill 
Spun Mineral Wool pro- 
vides longer, finer fibers 
that interlock more close- 
ly and give B-H No. 1 
Insulating Cement excel- 
lent cohesive qualities. It 
is an easy-to-apply, all- 
purpose insulation that is 
effective up to 1800° F. 
and reclaimable where 
temperatures have not 
exceeded 1200° F. 





= BALDWIN-HILL 


COMPANY 
203 Breunig Ave. Trenton 2, N. J. 


& J Kalamazoo, Mich. Huntington, Ind. Temple, Texas 
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. Cast Moly Steel Stra! 


e 875 F Service 


@ Lower Initial Cost — Lower Use Cost 
@ Unconditionally Guaranteed Quality 


@ Exclusive Trouble-Saving Design 





LOW PRICE. New Armstrong cast carbon moly 
steel strainers for service up to 900 lbs. and 875 
degrees are an outstanding buy. In fact, they are 
priced low enough for you to use them as 600 lb. 
service strainers. Their low price is made possible 
by Armstrong’s mass production and standard- 
ization on one weight strainer for pressures 
above 250 lbs. 


HIGH QUALITY. Accurate, smooth finish, pressure 
tested castings — stainless steel screens — excel- 
lent workmanship — satisfaction guaranteed. 


EXCLUSIVE, EASY MAINTENANCE DESIGN. 
Stainless asbestos gaskets can’t blow out—they’re 
locked in place. Screen retainers are easy to 
remove—can’t “freeze” or rust in. 

Call your local Armstrong Representative or 
write: 


Armstrong Machine Works 
810 Maple Street ~ Three Rivers, Michigan 








Cast Semi-Steel 
Complete price and dimensional 


For d 
ata on Armstrong cast moly steel 
Pressures up to 250 ibs. strainers for 900 psi, 875° service 
, ‘ and cast semi-steel strainers for 
8 sizes — %" through 2”. pressures to 250 Ibs. Free on 
Blowout-proof gaskets, request — no obligation. Ask 
straight thread bushings. for your copy today. 


ARMSTRONG STEAM IR 
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Now... all 3 in one ‘American’ Thermometer 


Only this new American Thermometer* gives you the three 
features most demanded in a dial thermometer. The “Every 
Angle” design allows you to install this thermometer any- 
where . then angle it in the direction.that provides easiest 
reading. The anti-parallax Maxivision dial guarantees the 
surest, sharpest, easiest reading. Graduations are carried on a 
raised ring, set close to the cover glass, with an index-type, 
> ; aah oi ; 3 angle, 90° 
functional pointer set at the same level. The result — no per- bli ’ 
ay . oblique or 
spective effect — parallax error practically eliminated. Finally, q . 
top-connection 

bi-metal actuation insures high sensitivity, economy, and 

: : thermometer 
surety of operation. 
Install the new American “Every Angle” Bi-Metal Dial Ther- 
mometer anywhere — inside or out. Its climate-proof case 
defies any weather condition. The full use of these thermom- 
eters in any process plant makes possible temperature readings 
with the same ease and facility of those of a pressure gauge. 


Write today for complete information. Ask for Bulletin 148. straight-form 
*Pat. App. For thermometer 





SET IT 
for use as a side 


SET IT 
for use as a 





SPECIFICATIONS 


5-Inch Type 5-6060 American “Every Angle” Bi-Metal Dial Thermometer SET IT 
for use an oblique- 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
form thermometer 


within 1% of range. Dial Size: 5”. Scale approximately 10%” 
long. Bi-Metal Coil: Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens 
vibration, accelerates transfer, speeds response. Case: Stain- 
less steel. Bezel: Threaded to case. Front: Clear, extra-heavy 
glass set in channeled gasket to seal case. Pointer: Functional 
type, adjustable from front. Stem: Lengths — 4” to 24”, 18-8 fc 
stainless steel. All joints welded. Connection: Fixed, %” NPT. SET IT 


Available in all materials and sizes nor- i for use as a standard 90° 


Separable Sockets 
back-connected thermometer 


mally required. 


PHONE your Industrial Supply Distributor for experienced attention to 
your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stocks. 


A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONNECTICUT 


INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Cai’. ‘““SHAW- 
BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


MAKERS OF ‘AMERICAN 


\ wi 3BOOW 9 
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Two Terry Turbines 


equipped with “trouble eliminators” > 


Because these turbines have solid 
wheels, they can take a lot of abuse, 
without complaint. Here’s why: 


. 1. The wheel has no separate parts 
to become loose or work out. It is a 
single forging, in which a series of 
semi-circular buckets is milled. 


2. Blade wear is of little con- 
sequence because the power - pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
back of the buckets. Wear does not 


materially affect horsepower 
or efficiency. 


3. The blades cannot foul. There 
is a one inch clearance on either side 
of the wheel and, in addition, the 
blades are double rim protected. 
There is no need for close axial blade 
clearance, because the steam enters 
the buckets in a direction at right 
angles to the shaft. 


For complete details of these work 
horses of industry, send for a copy of 
bulletin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN. 


Ti-1199 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


@ For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


\"77,.\\@ BLOW-OFF VALVES 
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The Coal Storage Manual 


introduction 


Coat, the fossil retict of ancient 
sunshine and primordial forest, pow- 
ered the Industrial Revolution, gave 
impetus to the modern machine age, 
and started mankind on his way to- 
ward a new life of personal security 
and material abundance. But now we 
are on the edge of a new plateau of 
technology and _ progress — the 
atomic era. With nuclear power 
plants actually in being or under 
construction with scientific knowl- 
edge of the atom daily taking giant 
strides, why worry about coal? Won’t 
coal become obsolete as an energy 
source within the next few decades? 

Obviously, no; yet there are some 
who believe that the role of fossil 
fuels as a major power source is about 
to be summarily ended. Such a view 
is overly enthusiastic; coal will con- 
tinue to be an important energy fac- 
tor throughout the lifetime of all of 
us. 

For example, it is estimated that 
during the year 1970 the electric 
utilities will add to their then existing 
capability about 18,000,000 kw, of 
which approximately 2,500,000 kw 
represents power from nuclear plants. 
Excluding a possible 1,000,000 kw of 
hydro, this means that the utilities 
will pe building, in 1970, thermal 
plants to generate about 14,500,000 


kw —and most of these kilowatts 
will be produced from coal. 

Granting, then, that coal will be 
with us for a long time, it is well to 
consider some implications of present 
and future supplies to the coal user. 

It is practically a certainty that 
the coals available for steam plant 
use will decline in quality as higher 
grades are mined out. This process is 
occurring now, and will increase pro- 
gressively in the years to come. It 
follows that as coal grades decline in 
rank, the problems of safe storage in- 
crease; however, such problems need 
not be of great concern to those who 
store coal properly. The techniques of 
successful storage and handling de- 
veloped in recent years make it en- 
tirely safe and practical to stockpile 
bituminous coals of all ranks. The 
Bureau of Mines has reported the 
storage of western lignite in outdoor 
piles for long periods without the oc- 
currence of undue heating. 

This manual is an attempt to re- 
port comprehensively the results of 
the studies and experience of those 
who have learned how to store coal 
safely. It is concerned solely with 
the details of storage and the methods 
of handling coal into and out of stor- 
age — no attempt is made to cover 
other phases of coal utilization. 


MODERN METHODS OF STORING COAL CAN ASSURE A SAFE 
TROUBLE-FREE RESERVE OF THIS VITAL FUEL WHEREVER IT IS 
REQUIRED ....NO LONGER IS IT NECESSARY TO WORRY ABOUT 
THE COAL PILE... . HERE, SUMMED UP, ARE WAYS TO DO IT 
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Fig. 1. Coal began with a lush forest 
growth in swampy bogs of great fresh 
water seas over 250 million years ago 


types and properties 
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Fig. 2. The land sank and water level 
rose until vegetation was killed off. 
Woody debris did not rot, became peat 


Fig. 3. Silt and detritus washed down 
from kigher land covered peat deposits. 
Weight compressed them, generated heat 
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the most important facts about 
coal are its price, its performance in 
the furnace, and its storage charac- 
teristics. Every user must weigh 
each of the three factors in relation 
to their importance to his conditions 
of use and arrive at an equation that 
solves for his particular problem. 
Here we deal specifically with only 
one of those factors — the properties 
of bituminous coal that affect its 
storage and handling. 

Coal quality varies widely; it dif- 
fers from mine to mine, from seam to 
seam, and even from one part of a 
seam to another. The reason for this 
variation in the character of coal is 
not difficult to understand if the na- 
ture of coal formation is considered. 


Theory of Coal Formation 

Several theories have been ad- 
vanced to account for the process by 
which vegetative growths ultimately 
became transformed into coal. The 
theory most widely held, and most 
easily defended, maintains that dur- 
ing the so-called Pennsylvanian and 
Mississippian periods, about 250,000,- 
000 years ago, there existed a vast, 
shallow, fresh-water sea extending 
across the continent from the Ap- 
palachian mountains in the East to 
the Rockies in the West. Erosion of 
the bordering heights of land washed 
soil-forming detritus into this inland 
sea and formed marshy deltas similar 
to the existing Mississippi delta — 
which begins, actually, at Cairo, 
Illinois [Ref. 1].* 

During this time, climatic condi- 
tions must have been favorable for 
the prodigious growth of plants of 
that period — chiefly mosses, rushes, 
and ferns. (Our present-day broad- 
leaved deciduous trees and conifers 
did not appear until millions of years 
later.) As the deltas formed, plantlife 
sprang up amid the swamplands and 
grew into great, lush forests dom- 
inated by huge 50-ft tree-like ferns. 

When the plants died and fell into 
the bogs of sluggish fresh water, their 
remains did not decay as does plant 
debris exposed to air or oxygen- 
bearing fresh water. Neither aerobic 
nor anaerobic bacteria could live in 
this environment to feed upon the 
plant material, and rich deep peat 


* All references are given on the last page of this 
section 


bogs gradually developed in which 
fresh growth flourished. This same 
action is taking place today in such 
areas as the Dismal Swamp of Vir- 
ginia and North Carolina. 

In time, the delta lands sank slowly 
of their own weight beneath the level 
of the sea and rising water eventually 
killed off all plant growth. The steady 
flow of silt and detritus continued to 
be deposited on top of the submerged 
peat until deltas again formed suffi- 
ciently te support plant growth. Re- 
curring cycles of peat deposits, over- 
laid with silt formations, occurred for 
millions of years, and eventually the 
accumulated weight of the over- 
burden, together with subterranean 
pressures from earth crust move- 
ment, compressed the peat layers to 
coal-seam thickness. It is estimated 
that about 20 ft of plant debris com- 
pacted to 1 ft of bituminous coal. 

The ensuing heat and some as yet 
unknown chemical process evidently 
turned peat progressively into brown 
coal, lignite, sub-bituminous, and 
bituminous coal. Where internal pres- 
sure from convolutions of the earth’s 
rock mantle reached extraordinary 
proportions, bituminous coals _ be- 
came further compressed to form 
anthracite. It is significant that an- 
thracite is found only in those parts 
of the globe where evidence of such 
geological convulsion is unmistak- 
able. The anthracite regions of Penn- 
sylvania are typical — broken, folded 
seams in mountainous terrain. 

This process of formation appar- 
ently took place in substantially the 
same way almost everywhere coal is 
found today. In view of the numerous 
factors that entered into the forma- 
tion of coal seams, — the vagaries of 
climate, plant growth, and localized 
geological conditions during the Car- 
boniferous period — it becomes obvi- 
ous why coal deposits vary so widely 
in character and quality. 


Composition of Coal 


Coal is composed primarily of the 
same elements that are found in 
wood and other vegetal matter, prin- 
cipally carbon, hydrogen, and oxy- 
gen; smaller amounts of nitrogen, 
phosphorus, and sulfur, normally as- 
sociated with inorganic materials, are 
also present. Carbon, hydrogen, oxy- 
gen, nitrogen, and some of the sulfur 
are combined in very complex mole- 


Fig. 6. The extreme pressures and heat 


Fig. 5. Deposits of peat again formed 
when sinking land caused water levels 
to rise. This cycle repeated many times 


Fig. 4. Rising of land and forming of 
deltas from erosion started new growth 
on top of silt. Forests sprang up onew 


resulting from upheavals of the earth's 
crust turned bituminous into anthracite 
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cules structures which resulted 
from the geological coal-forming 
process {Ref. 2]. Table I gives typical 


compositions of wood, peat, and the 
various Examination of the 
Tabie will reveal the changes in com- 
position wrought by coalification. 

Insofar as storage is concerned, the 
important properties of a given coal 
are its content of natural moisture, 
oxygen, and sulfur. Each of these 
contribute to rate of oxidation, and 
the oxidation rate of coal determines 
its tendency to ignite spontaneously. 
In general, rate of oxidation is closely 
connected with coal rank —the 
higher the rank, the less tendency to 
oxidize. (There is no known instance, 
for example, in which pure anthracite 
has ignited spontaneously.) On the 
other hand, the difficulty of storing 
lignite without danger of spontaneous 
heating is well known. Nevertheless, 
practically all industrial coals can be 
stored safely if the general mechan- 
ism of the heating process is under- 
stood sufficiently to permit use of 
effective counter-measures. 


coals. 


Oxygen Causes Trouble 

The spontaneous heating of coal 
in a storage pile is due to oxidation 
the action of oxygen in the air uniting 
with elements in the coal. The pres- 
ence of moisture, and sulfur in the 
form ef pyrites, are believed to trig- 
ger and accelerate the process. Slack- 
ing, common to coals high in moisture 
and sulfur, and which causes some 
coals to break down into smaller 
pieces when exposed to the atmo- 
sphere, is an additional contributor. 

Oxidation of any substance releases 
a certaim amount of heat; in most 
cases, however, the rate at which 
oxidation takes place is such that 
natural ventilation will carry off all 
sensible heat released. A single lump 
of low rank coal, for example, will 
oxidize normally at the surface if 
open to the atmosphere but heating 
of the lump itself will not occur be- 
cause the heat generated is carried 
away by natural air circulation as 
fast as it is released. The difficulty 
arises when a special set of conditions 
are present. 

Should this same lump be broken 
into hundreds of tiny pieces, the sur- 
face areas exposed to oxidation would 
be many times multiplied and the 
total amount of heat released in a 
given time would be just that much 
greater. If, at the same time, ventila- 
tion were to be decreased to the point 
where just enough air is supplied to 
maintain the oxidation rate, but not 
enough extra is present to carry off 
the heat released, the coal pieces 
themselves would absorb the heat 
and their internal temperature would 
rise. Since the rate of oxidation speeds 
up as temperatures go higher, the 
more heat absorbed by the coal, the 
faster becomes the oxidation rate. 
When these conditions prevail for 
any appreciable length of time, the 
coal soon reaches the temperature of 
ignition and begins to smoulder. The 
temperature considered dangerous 
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for bituminous coal in storage is 150 
F; at this point, heating will usually 
increase rapidly to actual ignition 
unless steps are taken to prevent it. 

The sequence of events and special 
conditions described may occur if 
coal is stored or piled in an improper 
manner. Improper storage implies 
some combination of haphazard 
dumping and piling, segregation of 
large and small pieces (the lumps and 
fines in mine run coal) and a more or 
less reactive bituminous coal. 










more critical and demanding than 
for Eastern coals, it is necessary to 
provide the proper mechanical equip- 
ment to do the job; this, of course, 
entails capital investment and main- 
tenance expense which becomes part 
of over-all coal price. It cannot be 
neglected in predicting fuel expense. 

It is impossible to give estimates 
here of what the cost of such equip- 
ment expense might be, for, let us 
say, an “average”’ coal-burning plant. 


In practicality, there is no such thing 


Table |. Comparison of compositicn of wood, peat, lignite, and various coals * 




















Moisture 
in raw 
state, 


Material per cent 


Wood (typical) 20 
Peat (typical) 90 
Brown coal 60-40 
Lignites 40-20 
Subbituminous 20-10 
Bituminous : 10. 
Semibituminous <5 
Anthracite <5 


In general, there is little danger in 
storing coals that have been screened 
or sized. Piles consisting of all fines, 
or all nut, will rarely cause trouble. 
In the first instance, the mass is so 
compact and relatively solid that air 
cannot circulate and provide the 
oxygen necessary for oxidation. In 
the second instance, the pile of uni- 
form lumps is honeycombed with air 
passages through which a sufficient 
volume of air can circulate freely to 
carry off whatever heat is generated. 
In this latter case, however, there is 
always the danger of slacking or deg- 
radation of the lumps due to han- 
dling. Where this can happen to 
produce a quantity of fines, the 
dangerous combination of large sur- 
face area and partial or restricted air 
circulation may eventually reach that 
balance which promotes spontaneous 
heating. 

A good basic rule to follow in stor- 
ing coal is: either ensure complete and 
continuous ventilation or seal the 
coal mass air-tight. 

It would appear logical, in view of 
the conditions set forth above, that 
the best coal to buy where storage is 
a consideration is high-rank, double- 
screened bituminous, low in sulphur 
and moisture content, and not sub- 
ject to slacking. There are some situ- 
ations where that practice is eco- 
nomically feasible, but usually a 
compromise must be effected among 
mine price, freight rates, and coal 
characteristics. 

If it should appear advantageous 
to compromise on coal “ quality” be- 
cause of availability or price struc- 
ture, another cost factor must be con- 
sidered. Since storage procedures for 
the lower-rank Western coals are 


Carbon 


Per cent on dry, ash-free basis 


Volatile 
matter at 
900 Cc 


Hydrogen Oxygen 


30 42.5 75 

60 . 32.3 65 
60-70 
65-75 
75-80 
75-90 
90-92 
92-94 


>s50 
40-50 
eT ee 
5-20 18-40 
4-5 5-20 
3.4 15 


>25 
16-25 
12-21 


as an “‘average”’ plant. Every coal 
user has his own unique set of condi- 
tions as regards location, firing, equip- 
ment, and storage capacity. Organi- 


zations which do not have staff 
experts equipped to study these prob- 
lems would do well to consult recog- 
nized professional fuel engineers who 
are familiar not only with the compli- 
cated structure of freight rates and 
coal prices, but who can also recom- 
mend the type of storage and me- 
chanical equipment best suited to 
each particular situation. 


Take Advantage of Prices 

It is usually best to specify the 
smallest size that can be utilized, but 
avoid the error of setting coal speci- 
fications that are too rigid. Most 
firing equipment and storage facili- 
ties are designed to accommodate a 
fairly broad range of coal quality and 
sizes. Such latitude permits flexib’ 
ity in selecting from the market a..1 
the purchaser can thereby frequently 
take advantage of price variations. 
This is less true of some of the smaller 
plants, especially when the fuel han- 
dling facilities have been specifically 
designed for one carefully-graded fuel 
to avoid storage problems. Ordi- 
narily, it is better to allow for greater 
latitude in coal handling equipment. 

Excellent source material for fur- 
ther study of coal properties and 
their particular significance for the 
user may be secured from the coal 
associations, the U. S. Bureau of 
Mines, and certain texts. A recom- 
mended textbook for those concerned 
with the use of coal is Fuels and Com- 
bustion Handbook, by Johnson and 
Auth. (See List of References.) 


* Ref. 3] See page S-24 





Fig. 7. U. S. coal deposits as charted by U. S. Geological Survey 


geographical sources of coal 


COAL IS BY FAR the most 
abundant of all our fossil fuel re- 
serves. By minimum estimates, it 
accounts for about 84 per cent of the 
unused natural energy sources in the 
United States — the remainder being 
divided between petroleum, natural 
gas, oil shale, tar, and peat. 

Estimates of total fossil fuel re- 
serves are actually “‘guesstimates.” 
That there is a great variation be- 
tween the most pessimistic and most 
optimistic views is evident in Table 
II, which gives current minimum and 
maximum estimates of the total re- 
serves of energy from all fossil fuel 
deposits in the United States [Ref. 4]. 
Many estimates of coal reserves, for 
instance, include seams and beds 
which cannot be profitably mined at 
forseeable prices because of location, 
seam thickness, or depth below the 
surface. Nevertheless, there is still 
plenty of bituminous coal in America 
for years to come. 

The U. S. Geological Survey has 
divided the country into six so-called 
coal provinces: Eastern, Interior, 
Gulf, Northern Great Plains, Rocky 
Mountains, and Pacific Coast. 

The Eastern province includes the 
anthracite and high quality bitu- 
minous areas of Pennsylvania, West 
Virginia, Virginia, Maryland, Ohio, 
Kentucky, and Tennessee. 

The Interior province contains the 
bituminous regions of the Mississippi 
valley plus Michigan and northern 
Texas. Although coal from this area 
is genera!ly lower in quality than that 
from the Eastern province (except for 


The elender, graceful plant s/ n on the cover desigr 
of thia section is kr n as Sphenophyllum. The word 
Greek form, apheno, or wedge-shaped, 
Seldom growing more than 
widely during the Carbon- 
alled the “ weed"’ of the 


comes from the 
end phyllum, meaning leafs 
two feet tall, it flourished so 
tferous Period that it has beer 
encient coal forests 


the semi-anthracite and high-quality 
bituminous from Arkansas and Ok!a- 
homa), it is richly endowed with- the 
natural advantages of geography and 
has produced vast quantities of use- 
ful coal. 

The Gulf province comprises the 
states of Alabama, Texas, Louisiana, 
Mississippi, and part of Arkansas. 
There are also extensive beds of 
lignite in this region. 

The Northern Great Plains prov- 
ince is composed of the Great Plains’ 
coal fields east of the eastern frontier 
of the Rocky Mountains. The coal in 
this area is of low rank but there are 
tremendous quantities of it. Included 
are the great lignite beds of eastern 
Montana and the Dakotas, which 
have been estimated to contain 
600,000,000,000 tons. Eventually, 
much of our coal production may 
shift to this relatively untouched area, 
particularly if satisfactory methods of 
converting coal to gaseous or liquid 
fuel are devloped. 

The Rocky Mountain province 
embraces the mountainous districts 
of Montana and Wyoming and the 
coal districts of Utah, Colorado, and 
New Mexico. This province is dis- 
tinguished by the fact that it con- 
tains a greater variety of coal — 
from lignite to anthracite — than any 
other in the U. S. Here, too, much 
development of coal deposits remains 
to be accomplished. 

The Pacific Coast province covers 
Washington, Oregon, and California, 
but only Washington contains sig- 
nificant coal deposits and these are 
of the nature of subbituminous. Since 
higher quality coal is available from 
nearby Canada and adjacent areas, 
the Washington fields are not ex- 
tensively worked. Neither Oregon 
nor California have coal deposits of 


EXPLANATION 
MMB anTHRACITE 
SSSSS Low VouaTILe BITUMINOUS 
MED. VOLATILE & HIGH VOLATILE BIT, 
= sussituminous 
LIGNITE 


sufficient quality or abundance to be 
significant in the over-all national 
solid fuels picture. 

Historically, the first coal mining 
to take place in North America is 
believed to have been practiced by 
the Hopi Indians in Arizona during 
the 13th Century — 200 years before 
Columbus arrived in the New World. 
The Hopis’ coal production and per 
capita use were very high considering 
their crude mining methods and the 
simplicity of their social order; it was 
nearly 500 years later before other 
Americans began again to mine coal 
seriously. In 1730, sixty years before 
the steam engine reached widespread 
acceptance, commercial mining of 
bituminous coal began in Virginia. 


First Production 


The earliest actual coal production 
figures that we have indicate that 
300 tons of bituminous coal were 
mined in the new Republic in the 
year 1820. By contrast, in 1954 the 
industry produced 395 million tons; 
in 1955, 470 million tons, and, in 
1956, it is expected that production 
of coal will exceed 500 million tons. 


Table Il. Estimates of total reserves 
of all fossil fuel deposits in the U.S. 
Figures are given in hp/hours X 10 '**. 


Maximum Minimum 
Coal 220.0 22.0 
Petroleum (liquid) 2.3 0.7 
Natural gas 1.6 0.7 
Oil shale 8.5 1.4 
Peat 0.5 0.5 


25.3 


Total 232.9 


* Table from “Energy Sources — The Wealth of 
the World,” Reference 4. 
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Modern coal mining is not a simple 
operation; it involves a degree of 
technology and skill far beyond those 
usually imagined. Present-day me- 
chanical mining methods, rather than 
decreasing the demands on human 
skills, have actually increased the 
need for the application of knowledge 
and judgment. As stated before, no 
two mines or seams are alike in coal 
quality, and it is this variation — 
even within a single seam — which 
calls for intelligent mining practice 
in order to supply the user with a 
coal aggregate of consistent quality — 
regardless of what that quality level 
may be [Ref. 5] 


Coal Preparation 

There are four major ways in 
which coal is prepared at the mine: 
Screening or sizing, mixing or blend- 
ing, cleaning (mechanically or by 
hand), and dustproofing. Utilizing 
some combination of these four 
treatments, the mine can supply coal 
to contract specifications. The user 
must determine, from knowledge of 
his equipment, the extent of treat- 
ment necessary for the most advan- 
tageous use of the fuel. He must 
balance the increased cost die to 
preparation against the increased 
value to him of the treated coal. 
Unless particular conditions prevent 
it, specifications should be within as 
broad limits as possible to permit the 
widest latitude in selecting coal from 
the market. 


Methods of Shipment 


From the mine tipple to the con- 
sumer is a long way, and that route 
is of great importance to the coal 
user. The railroads have traditionally 
been the backbone of this traffic, but 
the barge and the truck are making 
significant gains in this field. During 
the years between 1946 and 1953, 
that part of the coal traffic carried by 
the railroads declined from about 85 
per cent to about 80 per cent. Water- 
borne tonnage rose from about 5% 
per cent to 8% per cent, and truck 
movement to final destination went 
up from about 9% per cent to more 
than 11 per cent. Total tonnages in- 
volved in 1953 were, approximately: 
truck and waterborne, 185 million 
tons; rail, 335 million tons originated, 
and 268 million tons terminated. 

Since the operations of the water 
and motor truck carriers are highly 
competitive, it can be expected that 
further traffic will be diverted from 
the rails or rail freight rates will go 
down. Probably both will occur | Ref. 
6}. 

An additional threat to the rail- 
roads’ dominance of coal haulage are 
the continuing plans of some oper- 
ators for long-distance coal pipe 
lines and conveyor belts. A 100-mile 
coal pipeline, now building in Ohio, 
will be 10-in. pipe, handle 150 tons 
per hr of a coal slurry with 50 per 
cent solids by weight. Stations about 
35 miles apart will pump the slurry at 
a velocity of 34 mph with a pressure 
of 950 psi. 
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Fig. 8. Loaded hopper cars at modern mine tipple show variety of screened 
sizes ready for shipment by rail. Railroads still carry bulk of all the coal hauled 





Fig. 9. A large amount of coal moves by water. These barges are loading at a 
seaboard port to tranship rail-hauled coal. Lack of dust shows coal was treated 





Fig. 10. Specially-built trucks haul coal during rail stoppage. Trucks like these 
semi-trailers carry 17 to 25 ions at a load; some are latest bottom-dump types 


S-5 








Handling Coal at 
Storage Site 








Fig. 11. The traveling bridge, or bridge tramway, in use at the stockpile of large Midwest utility 


Fig. 12. These barges are unloaded by a ‘‘digger boat” which discharges to 
a two-part conveyor. The lower section of the conveyor can be drawn up 
the river bank as water rises; loading hopper is thus always at water's edge 


YTORAGE OF COAL actually be- 
J) gins at the point where fuel is 
received at the plant site. The method 
of handling from the carrier into stor- 
age will depend on the type of stor- 
age, size of plant, and means of ship- 
ment. Equipment varies from small, 
inexpensive, portable car unloaders 
to huge barge unloading towers and 
traveling bridges; the important as- 
pect of the equipment is that it be 
planned to take care not only of 
immediate plant needs but also of 
possible future increased demands on 
handling capacity or changes in sup- 
ply. The smaller the reserve storage 
capacity, the more necessary it is 
that equipment be flexible enough 
to handle alternate methods of coal 
delivery in the event of stoppages 
on normal supply routes. 


Unloading Barges and Ships 

Unloading coal from barges and 
ships, unless the latter are self- 
unloading (Fig. 13), usually involves 
a heavy capital investment in equip- 
ment. This cost must be balanced 
against shipping rates, but generally 
it pays off, in normal! circumstances, 
over a period of time. 

A large traveling bridge for un- 
loading and stacking out on the pile 
is shown in Fig. 11. In this case a 
track-type tractor and a sheepsfoot 
roller are used to spread and compact 
the coal as it is dumped by the clam- 
shell bucket. Two types of unloading 
tower are shown in Figs. 14 and 15. 
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Fig. 13. Self-unloading collier begins discharging for big pile on Lake Michigan 


Fig. 14. (Below) New unloading towers on N. Y.’s East River serves city subways 


Fig. 15. (Left, below) Unloading tower at utility drops coal into conveyor hopper 











If you wish to have a reprint of 
this Special Section, write the Edi- 
tor, or jot down “Coal Manual” 
on postcard in this issue; copies 
are free while they last. 
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Fig.16. Recently-developed car shaker 
on lift truck is effective and mobile 


Fig. 22. Inexpensive car shaker for a 
small plant can be hand-trucked to car 


Fig. 17. Heavy-duty shakeout rests on 
open car top, loosens coal in minutes 


MOVING COAL from railroad 
cars and trucks into storage can be 
done in a multitude of ways, but 
there is always one best method for 
any given combination of plant con- 
ditions. The right way for one plant 
may be the wrong way for a similar 
plant next door. A good many fac- 
tors enter into the design of a satis- 
factory coal handling system and it 
would be both presumptuous and 
injudicious to attempt in this article 
to do more than suggest some of the 
many types of mechanical equipment 
that have been designed for this pur- 
pose. 


Unloading from Rail Cars 

The first problem in moving coal 
to storage is getting it out of the car. 
In climates where freezing of the coal 
can occur during shipment, this can 
be a problem of the first order. Even 
during normal shipment, and espe- 
cially when wet, coal packs down suf- 
ficiently in the hopper car to prevent 
it from running freely when the gates 
are opened. 

A number of car shakers are avail- 
able to dislodge packed coal from 
bottom-dumping cars. For the small 
plant, an inexpensive vibrating car 
shaker such as that shown in Fig. 22 
is quite suitable. This model can 
be fitted to a simple angle-iron gantry 
or monorail erected adjacent to the 
track hopper, or carried by a wheeled 
hand truck for mobility. 

A larger unit with greater capacity 
is shown in Fig. 16; this shaker is a 
new type with a hydraulically-oper- 
ated actuator and is shown mounted 
on a specially-designed lift truck. 
It also can be used with a stationary 
structure or rail mounting. 

The standard type of car shakeout 


Fig. 23. A portable car unloader, costs 
little, releases labor for other work 


Fig. 18. Coal displacer, or guillo- 
tine, is dropped to break up coal mass 


for the large plant is illustrated in 
Fig. 17. These heavy-duty units are 
lowered by a hoist to rest on top of 
the car and subsequent controlled 
vibration is transmitted to the 
clogged mass, loosening frozen or 
arched coal. Shakeouts of this type 
are usually enclosed in a shed or 
building over the track hoppers. Data 
on unloading time as given by one of 
the manufacturers of such equipment 
is presented in Table III. Average 
capacity is 5 to 8 cars per hour. 

For the moderately-sized plant, 
the so-called guillotine type of coal 
displacer can be employed. This con- 
sists of a large, heavy blade sus- 
pended from a travelling crane. It is 
repeatedly raised and dropped into 
the packed car to dislodge the coal. 
A guillotine blade is shown poised 
over the right-hand car in Fig. 18 

tef. § 

In smaller plants, these devices 
save considerable hand labor in car 
unloading, releasing men ordinarily 
so employed for more productive 
work. In the large plant, they are an 
absolute necessity to its functioning. 
Prices range from about $2000 to 
more than $10,000 for complete 
installations. 


Provide Means of Thawing 

Where cars are likely to be thor- 
oughly frozen when received during 
the winter months, some means of 
thawing should be provided. Thaw- 
ing sheds, heated by waste steam or 
combustion of the most suitable fuel, 
are frequently used. In at least one 
instance, cars have been spotted on 
an elevated track within the boiler 
house itself before dumping directly 
into the coal bunkers. 

For partially frozen coal loads, 


Fig. 24. Rotary car dumper is best for 
very large plants needing high capacity 
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Fig. 19. Portable thawing equipment 


handles frozen hoppers on 5 cars daily 





small portable type thawing burners 
are available for heating the hoppers 
of bottom-dump rail cars (Fig. 19). 
Burners operate on fuel oil, kerosine, 
or distillate, and are much more ef- 
ficient and less damaging to cars 
than the practice of building fires 
beneath the hoppers. Where more 
than 5 cars per day are to be han- 
dled, thawing pits can be used to 
advantage. They may be obtained 
prefabricated for installation between 
the rails ahead of the track hoppers. 
Since these pits (Fig. 20) are lined 
with a refractory material, hoppers 
are thawed by radiant heat rather 
than direct flame; this helps to re- 
duce damage claims and complaints 
from car owners. Burners can be 
supplied to burn oil or gas. 


Freezeproofing Coal 

Some purchasers prefer to buy 
coal that is treated at the mine to 
prevent freezing. Numerous com- 
pounds are used for this purpose, 
some more effective than others. 
Most contain calcium chloride as a 
base, which, while effective as a 
freezeproofing agent, tends to be cor- 
rosive to iron and steel. The propri- 
etary compounds usually contain an 
inhibitor to mitigate the effects of 
straight calcium chloride. 

One supplier of these materials 
uses sodium chloride inhibited with 
sodium polyphosphate. It is claimed 
that the product is non-toxic, non- 
corrosive, and effective even on coal 
with as high as 3.5 per cent sulfur 
[Ref. 9}. 

A typical track hopper grating is 
shown in Fig. 21. Track hoppers for 
single cars range from about 12 ft 
by 12 ft to about 14 ft by 28 ft. The 
larger size can handle the whole car 





Fig. 20. A prefabricated thawing pit. 
Radiant heat, not flame, thaws hoppers 


without necessity of respotting it. 
Some of the larger plants install 
track hoppers sufficiently large to 
take two cars at a time. In any event, 
the hopper capacity should be suf- 
ficient to contain the entire contents 
of the cars above it. A hopper for a 
single car, for example, should be de- 
signed to hold 70 or 80 tons. 

For the smaller plant, a portable 
car unloader like that in Fig. 23 is 
very practical. In combination with 
a movable or radial stacker or piler, 
the unloader can constitute the 
greater part of the storage equip- 
ment; these units will handle a car 
per hour easily. 

Where plant capacity warrants 
the large investment entailed, rotary 
car dumpers are the answer to high- 
rate unloading of rail cars. The ro- 
tary dumper (Fig. 24) is a barrel-like 
structure into which open-top cars 
are rolled, clamped into position, 
and then rotated to spill out the con- 
tents. No other equipment is so ef- 
fective in dealing with wet or frozen 
coal. Capacity of rotary dumpers 
range from 20 to 45 cars per hour, 
depending on condition of the load. 


Suppress Coal Dust 

Some coals produce large amounts 
of dust when dumped and it may be 
necessary to suppress dust by means 
of special treatment. A dust control 
system is in operation at the rotary 
car dumper illustrated in Fig. 24; 
absence of the expected dust cloud 
will be noted. 

The gantry cantilever travelling 
crane shown in Fig. 25 is typical of 
its type. A clamshell bucket scoops 
coal from the flat-bottom cars and 
drops it on the pile where needed. 
(Operators of these cranes must be 





Fig. 25. Travelling bridge and bucket 
can be used to unload flat bottom cars 
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Fig. 26. Dump trucks unload at storage 
pile edge; a dozer takes over spreading 





Fig. 21. Rail car over track hopper. 
Hopper should hold contents of one car 





trained to avoid dumping the buckets 
from unnecessary heights, a practice 
which contributes to segregation and 
degradation of the coal.) Coal piles 
formed by this means generally call 
for the use of a bulldozer and sheeps- 
foot roller to compact the coal after 
it has been deposited on the pile. 

Delivery of coal by truck is be- 
coming more and more common, and 
all plants served by rail or barge 
should have provisions to receive ef- 
ficiently stocks of coal hauled by 
truck. Two methods of unloading 
coal trucks are shown in Figs. 26 and 
27. In the first, coal is trucked di- 
rectly to the most convenient spot 
around the pile, there dumped, then 
distributed and compacted by a bull- 
dozer. In the second, specially-built 
bottom-unloading trucks are driven 
over receiving hoppers to discharge 
their loads. Where necessary, trucks 
can dump directly into the regular 
track hoppers if temporary roadway 
is laid to accommodate them over 
trackage. 


Table Ill. Car unloading time using a 
heavy-duty shakeout. Data from Ref. 7 


Actual 


Car type, Coal size, 
capacity condition unloading time 
3 hopper Y% in. xO 1% minutes 
70 ton partly frozen, wet, 

much slack 
3 hopper 2 in. x O 4 minutes 
50 ton partly frozen 
3 hopper 2 in. 1 minute 
70 ton wet, frozen crust 
2 hopper Y% in. xO 2 minutes 
50 ton wet, frozen crust 
2 hopper slack, “bug dust” 7 minutes 
50 ton wet, partly frozen 





Fig. 27. Specially-built coal trucks 
discharge into regular track hoppers 
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Fig. 28. A modern silo storage system for a large manu- 
facturing plant. Diagram at right shows recirculation 
method. Not shown is wood waste feed from pattern shop 


storage methods 
and procedures 


AS STATED EARLIER, no two 
coal storage problems are exactly 
alike; similarly, no rules can be sug- 
gested for defining when coal shall be 
stored on the ground, when in silos, 
or when in bunkers. All the variable 
factors surrounding the purchase and 

affect the means 


its storage. 


use of coal also 
utilized for 

Silo and bunker storage, however, 
are usually adopted for the smaller 
plants sometimes with an outdoor 
storage pile for a reserve in event of 
emergencies. There are many advan- 
tages to be gained from the use of 
enclosed storage facilities. Aside from 
the structure 
and handling equipment, operating 
expense is low compared to the cost 
of maintaining the heavy mobile 
units required to do a good job of 
outdoor ground storage. In addition, 
less manpower is necessary to operate 


initial investment in 


the system. 

The usual types of enclosed storage 
facilities are: 

Silos, which may be constructed of 
monolithic concrete, concrete stave, 
concrete block, hollow tile, and some- 
times — though rarely — of steel; 

Suspension bunkers, which are 


BINS, BUNKERS, and SILOS 


made of steel plate — either lined or 
unlined — and hung in a catenary 
between two parallel girders over the 
firing area; and, 

Framed bunkers, usually made of 
steel plate with structural bracing 
and supports [Ref. 7]. 

Hollow tile and concrete block 
silos are more expensive to build 
than either the stave or monolithic 
type, but have the advantage of 
greater structural strength than the 
stave silo and better insulation value 
than the monolithic type. Where 
freezing of coal in the silo can occur, 
the insulating feature of tile and con- 
crete block is helpful. 

Bunkers, which traditionally are 
within the boiler house, keep the coal 
warm and free-flowing, and, if spon- 
taneous combustion should take 
place, the condition is easier to deal 
with in bunkers than in silos. 

An excellent example of a modern 
silo storage system is shown in Fig. 
28 above. The installation permits 
great flexibility in handling the coal 
in storage by recirculation, and allows 
mixing of the coal when desired. In 
this particular case, varying amounts 
of wood waste from a large pattern 


shop are fed into the storage system 
to be consumed with the coal and 
arrangement of the system was de- 
signed to accommodate these wastes. 

Figures 29, 30, 31, and 32 present 
good typical designs for coal storage 
systems of several capacities and de- 
grees of complexity. The simplest 
type is shown in Fig. 30; coal is emp- 
tied from the car into a small hopper 
from which a bar flight feeder con- 
veys it into the storage bin. Figure 29 
is a bunker system for coal delivered 
by truck; coal is elevated to the screw 
conveyor and distributed along the 
bunker tops. A skip hoist is used for 
the installation in Fig. 31; coal dis- 
charged from the steel silo feeds di- 
rectly into a weigh larry and no con- 
veying equipment is necessary. A 
similar arrangement is employed in 
Fig. 32. Here, the silo has an upper 
shelf for live storage and a lower shelf 
for dead storage. To withdraw coal 
from dead storage, it is fed back into 
the receiving hopper, then elevated 
to the upper, or live storage section. 

Danger of fire from bituminous 
coal exists in bunkers and silos as 
well as in open ground storage piles. 
The reasons are exactly the same; 
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Fig. 29. A layout that provides for bunker storage with 
periodic coal deliveries by truck dumping into hopper. 
Continuous-flow conveyor delivers to a screw conveyor 


DISTRIBU TING 
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Fig. 30. One of the simplest systems for coal storage. Lover noone fi) 
Bar flight feeder removes coal from small track hopper ae 
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Shi Fig. 31. Skip hoist moves coal up into 
silo; no conveyors needed. Trestle is 
unusual, but can provide extra storage 


and, at the same time, conveys it up into storage bin 


segregation of fines and lumps may 
permit air circulation sufficient to 
provide oxidation, but insufficient to 
thoroughly ventilate the coal mass 
and carry off the generated heat. Air 
gets into the storage spaces around 
the gates and other openings. Larger 
pieces tend to congregate at the sides, 
and it has been determined that air 
circulates downward around outer 
edges of the enclosure and then up- 
ward through the center. 

It is best, where possible, to load 
coal into a silo as nearly as possible 
directly over the center of discharge, 
thus decreasing segregation tenden- 
cles. 

To avoid heating of coal in bunkers, 
empty them completely every few 
months and clean out all vestiges 
of old coal; if coal hangs up in the 
chutes, use vibrators or stainless steel 
linings; if segregation is a problem, 
try distributors in bin or analyze 
method of filling to achieve more 
even loading [Ref. 10]. 

Many companies which operate 
power plants of the type illustrated 
here use only washed, double-screened 
coal to avoid heating and to minimize 
packing and arching in the bins. 
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3 ~~ Teomer 
STOKERS 


Fig. 32. Here is a typical silo system for a small power plant. Upper shelf of silo 
holds live storage; lower shelf, reserve storage. Reserve is recirculated by ele- 
vator to live storage as needed. Yard chute can build added reserve pile 
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Fig. 33. An idealized cross-section of coal dumped in a pile. The fines tend to 
congregate at the center, the lumps outside; this segregation promotes fires 


methods 


and procedures 


Fig. 34. (Above) The diagram shows 
how dumping of coal without regard to 
segregation can resull in the formation 
of many flues and air passages through 
which drafts can carry oxygen to large 
surface areas of fines. Scene at right 
is typical of such methods of stock- 
piling coal that resulted in many fires 


FINE COAL 


Loss of heating value is often 
considered the second greatest 
hazard to coal in storage — the 
first, of course, being spontaneous 
combustion. Nevertheless, loss of 
heating value in properly stored 
coal is usually not significant. For 
Eastern coal, loss will seldom ex- 
ceed 1 per cent the first year, or 
more than 2 per cent in two years; 
slacking should be no problem. 
Low-rank Western coal may lose 
2 to 3 per cent of heating value the 
first year and about 5 per cent in 
three years; considerable slacking 
may be experienced [Ref. 11] if 
coal is not well protected by use 
of careful stockpiling methods. 


OUTDOOR GROUND STORAGE 


OUTDOOR STORAGE of coal on 
the ground, an economic necessity in 
some cases, need not be the sore 
spot in power plant operation — as 
was frequently the case in the past. 
If correct procedures are followed by 
men who have been fully instructed 
about the difficulties sure to result 
from improper or careless practice, 
all industrial coals can be stored 
without danger of spontaneous igni- 
tion. The Bureau of Mines, for in- 
stance, has reported outdoor storage 
of Western lignite in compacted piles 
without the occurrence of undue heat- 
ing for a period of over two years 
(Ref. 12]. 

Factors that contribute to spon- 
taneous combustion have been dis- 
cussed on previous pages; most of 
them are natural properties of coal 
over which we have no control, but 
we can control one key factor in the 
process — segregation, and its con- 
comitant effect on air circulation 
through the coal mass. 

Diagrams on this page show how 
coal segregates into fines and lumps 
when dumpec haphazardly (Fig. 33). 
Figure 34 depicts schematically the 
flues created by air passages around 
the lumps in carelessly piled coal 
which might be dumped, for example, 
from too great a height by a clamshell 
bucket. The inevitable consequences 
of such practice are evident in the 
photograph accompanying the dia- 
gram. 

To avoid all these troubles, the 
current system of layering and com- 
pacting coal has been universally 
adopted by large users. Results have 
been excellent. 
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Fig. 35. Approved method of building a coal stockpile. Each and fines into homogeneous mass that blocks all circulation 


layer is thoroughly compacted to completely intermix lumps 


Fig. 36. Rubber-tired tractor lays down first layer of coal 
in building a pile. Other layers follow uniil pile is built 


The site selected for the storage 
pile should be level, well-drained, and 
free of all brush, growth, or trash. 
Level off and compact ground with a 
bulldozer. Use earth in low spots; do 
not use ashes or cinders, which might 
permit the entrance of air under the 
pile. Posts, poles, and vertical col- 
umns of any kind should not be al- 
lowed to remain in the storage area 
— they make ideal flues through the 
pile. Avoid placing the pile near any 
source of heat, such as steam or hot 
water lines. If it is possible to do so, 
locate the pile where it is naturally 
protected from the prevailing wind 
by structures or the landscape. 

Layout of the pile outline is pref- 
erably rectangular for ease of work- 
ing with heavy mobile equipment, 
but it may be otherwise shaped to 
suit plant conditions. Consider all 
possible means of delivery by which 
the pile may be stocked and design 
access accordingly. The particular 
situation will govern the reserve it is 
desirable to stock, but a 45 day sup- 
ply is fairly standard practice. Nor- 
mally, it is best to supply the boilers 
with coal delivered regularly and 
leave the reserve storage pile un- 
touched. Working out of the pile in- 
creases the possibility of trouble — 
particularly with the more reactive 
coals. 

To start the pile, lay out and 
spread an initial layer of coal from 
one to two ft in thickness; compact 
it well with the mobile equipment to 
eliminate all air spaces.. This first 
operation is being carried on by the 
dozer in Fig. 36. Track-type vehicles 
are not as effective in compaction 
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as rubber-tired units, since the load- 
ing on tractor treads seldom exceeds 
10 psi— only enough to affect the 
top few inches. If a tracked bulldozer 
is employed, the use of a sheepsfoot 
roller will aid greatly in compaction. 

When the first layer is down and 
packed, begin the second layer in the 
same way; continue until the pile is 
completely built. Top off with a 
slight crown to help in shedding 
water. Do this carefully to achieve as 
even a run-off as possible; concen- 
trations in one spot will quickly wash 
gullies into the pile. 

As a final step, it is now generally 
recommended that the whole pile be 
sealed with a 1-ft layer of fines cov- 
ered with an additional 1-ft layer of 
well-screened lump to hold down the 
fine stuff. Pile construction (not 


of air. Pile is finished off by a layer of fines and lumps 


to scale) is shown in Fig. 35, above. 

Some authorities have suggested 
in the past that a pile constructed for 
long storage should be capped with 
asphalt. This has been practised with 
varying degrees of success by some of 
the large users [Ref. 11, 13]. Aside 
from the initial cost of the labor and 
material, however, there is an an- 
other disadvantage with asphalt: 
any cracks or holes that develop 
must be detected and patched quickly 
lest the normal breathing of the pile 
due to changes in atmospheric pres- 
sure) cause high-velocity jets of air 
to rush in or out of the holes in the 
capping. These rapid, concentrated 
air movements have been known to 
cause fires in otherwise tightly packed 
piles. Further sealing the pile with 
coal appears to be sufficient. 





Fig. 37. Huge stockpile of layered and compacted bituminous coal at big Eastern 
utility shows that well-packed coal has enough densify to maintain vertical wall 
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Fig. 38. Coal storage with a drag scraper is very practical for some plants if 
sized coal is used. Drag scrapers require only moderate investment in equipment 


and procedures 


Fig. 39. Portable car unloaders and conveyors unload deliveries and stock out 
the coal pile in this operation. Many such equipment combinations are possible 


methods STORAGE FOR SMALL PLANTS 


FOR THE PURPOSE of defining 
our terms of reference, it is consid- 
ered here that ‘“‘small plants” are 
those which burn from 200 tons to 
about 30,000 tons of coal a year 
Ref. 14]. 

The smaller the plant, the less 
troublesome is the problem of coal 
storage. In most of these operations, 
fuel costs are not a controlling factor 
in plant operating expense and the 
use of high-quality, carefully-graded 
coal sizes can be justified by the eco- 
nomics of the situation. When this is 
true, the difficulties attendant on 
handling and storing the lower grades 
are eliminated, asis capital investment 
in heavy storage equipment. 

Regardless of the size of the boiler 
plant, however, reasonable mecha- 
nization of coal handling from de- 
livery to storage, and from storage to 
the furnace hoppers, will usually ef- 
fect an over-all savings. A clean, 
well-equipped boiler room that does 
not require continuous manning of 
the coal scoop to keep it operating 
will attract a higher type of man who 
can devote more time to watching his 
fire intelligently and maintaining it 
at peak efficiency. Chutes or inexpen- 
sive portable conveyors will move 
coal into storage from either trucks 
or rail cars. Hoppers can be loaded 
with monorail buckets (up to $800) 
or bin-to-hopper conveyors ($1000 
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to $2000). A lift truck or front-end 
loader may also be used (see Fig. 40). 


Contractor Can Build Pile 

Reserve coal for emergencies 
should be stored on the ground where 
possible. A 45-day supply is consid- 
ered to be about standard. It is not 
necessary to invest in heavy equip- 
ment to lay down a stockpile of this 
kind. The equipment and labor can 
be contracted for on those rare oc- 
casions when it will be needed. Re- 
gardless of the grade of bituminous 
coal to be stored, the contractor 
should be carefully instructed on the 
correct methods to be used in build- 
ing the pile. It is likely that a certain 
amount of degradation will take place 
to create fines during working and 
handling of the coal, and unless com- 
paction is thorough, trouble may 
arise later. Still more care must be 
used if the coal is of a type that slacks 
readily. It is a good idea to write pile 
building specifications into the con- 
tract to avoid difficulties and misun- 
derstandings later on. 

Plants burning more than 5000 
tons of coal per year are generally in 
the industrial class which use steam 
for process use or for generating elec- 
tricity. Bunker and silo storage are 
widely used by this type of plant, but 
the larger installations frequently 





rely on outdoor ground storage for 





Fig. 40. Reclaiming coal from pile in Fig. 39 is performed 
by inexpensive lift truck loader. Many types are available 


Fig. 41. Crawler tractor with front-end loader handles coal 
at an industrial plant. Unit also maintains roads and grounds 


the greater quantities involved. Since 
fuel assumes a more significant part 
of operating expense in these cases 
than it does where only a heating 
load is involved, the coal purchased is 
likely to be less carefully treated and 
sized —- with a consequent increase 
in the slack sizes and fines. This au- 
tomatically implies need for intelli- 
gent and careful storage. 

Coal containing a large percentage 
of fines should not be stored for long 
periods in bunkers or silos since it 
is almost impossible to control segre- 
gation and air circulation through 
the coal mass. If an emergency re- 
serve must be held in dead storage in 
such enclosures, washed, double- 
screened coal of the highest quality 
obtainable should be used, and fre- 
quent temperature checks made to 
detect heating. The higher cost of 
such a selected fuel is good insurance 
against the expensive troubles sure 
to result from careless storage of low- 
rank coal with a quantity of broken 
sizes and fines. 

Before fresh coal is put into storage 
of this kind, it is essential that the 
storage container be broom-clean; 
all traces of old coal must be re- 
moved, particularly from corners and 
valleys. When placing the new coal, 
avoid, as far as possible, breakage 
and degradation to prevent the crea- 
tion of small pieces and fines. 












If heating should start in a storage 
bunker or silo, the best thing to do 
in the long run is to move the coal 
to the boilers immediately. If this is 
impractical for any reason, try smoth- 
ering it with carbon dioxide placed 
over the top of the mass in the form 
of dry ice; then seal all openings air- 
tight to keep fresh, oxygen-bearing 
air from reaching the heated coal. 
Never attempt to control heating in 
stored coal with streams of water — 
unless the whole coal volume can be 
completely flooded and kept flooded. 
Coal that is completely submerged 
in water will not heat, but coal that is 
merely wetted will have a greater 
tendency to ignite spontaneously 
than dry coal. 


Ground Storage Is Safest 


Once a batch of coal in a bunker 
or silo has shown advanced signs of 
heating, it cannot be relied on to re- 
main safe, especially if it has been 
brought under control by any means 
other than air-tight sealing. It is ad- 
visable to burn such coal as soon as 
possible. 

The safest method of storing emer- 
gency coal for plants using more than 
5000 tons per year is ground storage. 
A well-built pile not only reduces the 
danger of spontaneous combustion, 
but will also reduce loss of heating 
value. 
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Fig. 42. An up-to-date drag scraper installation at public power plant in Tennes- 
see. Enclosed, air-conditioned booth keeps operator comfortable in any weather 


methods 


and procedures 


Fig. 43. Rubber-tired bulldozer compacts coal as it forms layers io build pile. Rub- 
ber tires crush coal less than steel treads on crawlers, but pack much deeper 





STORAGE FOR LARGE PLANTS 


THE LARGEST users of coal are 
the private and public utilities, which 
together generated 544 billion kilo- 
watt-hours in 1955. Most of these 
kilowatt-hours were produced from 
coal — about 125 million tons of it, 
and it has been estimated that con- 
sumption of coal by the electric utili- 
ties will climb to about 320 million 
tons in 1975 [Ref. 15]. 

It would appear logical that the 
users of such vast quantities of coal 
should know something more than a 
little about storing and handling that 
commodity. That they have learned 
how to stockpile coal safely is evi- 
dent in the size of the storage piles at 
some of the large utilities. 500,000-, 
800,000-, and even 1,000,000-ton piles 
are not uncommon. It is not too much 
to say that the big utilities pioneered 
the methods of safe storage in general 
use today. 

The correct method of building the 
storage pile has been previously de- 
scribed (pages S-12 and S-13), but the 
means by which this is accomplished 
vary to some extent insofar as equip- 
ment is concerned. Pictured on these 
pages is a representative sample of 
the different types available for large 
plants. 

The drag scraper in Fig. 42 is an 
interesting example of a system that 
has been in use for many years, here 
applied to a modern TVA steam 
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plant. Under some circumstances, 
the drag scraper is an ideal solution 
for the storage problem. Its low initial 
cost and fixed charges are attractive, 
as is the low cost of operating the sys- 
tem. The entire operation is controlled 
by one man from an enclosed booth. 
Coal can be stocked out or reclaimed 
simply by reversing the scraper, and 
building the pile is performed in the 
approved manner — by layering. Ca- 
pacities range up to 5000 tons per 
day, depending on the length of haul 
necessary. A semi-circular pile is 
often used, but the system can be 
adapted to almost any configuration. 


Mobile Equipment Most Popular 

The most widely used storage is 
maintained with mobile equipment 
of the kind shown in Figs. 43 through 
46. The bulldozer type, usually a 
crawler tractor, is probably the most 
economical for piles where the haul 
is less than 300 ft. For longer dis- 
tances of travel, powered scrapers of 
the type shown in Fig. 46 usually 
have the advantage. Tractor-drawn 
scrapers, not illustrated here, have 
frequently been employed, but these 
are largely being replaced with the 
self-powered types. These latter 
should be supplemented by a bull- 
dozer with an angle blade to trim pile 
edges, clean up around the reclaim 
hopper, and do general utility work. 
The big scrapers cannot safely work 
too close to the pile edges. 

The crawler type of machine is less 
effective in compaction than the 
rubber-tired types, which have a 
greater load-density per sq in. Crawl- 
ers average about 10 psi on their 
tracks and this weight is insufficient 
to affect more than a few inches of 
depth in the coal. In consequence, 
coal layers laid down with tracked 
machines should be thinner than is 
customary with rubber-tired units in 
order to achieve good compaction and 
elimination of air spaces. 

In any event, the type of equip- 
ment selected must be the subject of a 
thorough study of capitalization, 
maintenance costs, capacities, and lo- 
cal conditions of fuel delivery. 


Piles Should Be Sealed 

Coal storage piles designed solely 
for dead storage should be sealed in 
some manner to minimize the en- 
trance of air. As stated before, this 
has been done with asphalt coatings 
with good results {Ref. 13]. However, 
this practice has been generally su- 
perseded by the method of sealing 
with fines and lumps. Earth coatings 
are subject to the restricted leakage 
problems of asphalt; ashes and cin- 
ders are ineffective. 

There are some proprietary chemi- 
cal coatings on the market which may 
be useful under some circumstances. 
One of these, for example, is claimed 
to be resistant to wind and rain, and 
flexible enough to resist cracking 
from heaving of the coal during the 
winter. [Ref. 16]. No long-term per- 
formance data is presently available 
on this material. 
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Fig. 44. Crawler tractor with bucket blade is a favorite, the work-horse around 
any plant. Enclosed operatoi’s cab is good feature in winter, or when coal is dusty 





Fig. 45. Bulldozer tractor shoves coal into plant reclaiming conveyor, spreads 
coal from siocking-out conveyor. This system cuts down tractor travel distance 





Fig. 46. One of the “big jobs,” this twin-powered carry-all scraper drives with 
four wheels. Units like this compact coal to 65 or 70 Ib per cu ff inside pile 
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THE:CONVENTIONAL method of 
measuring coal stockpiles for inven- 
tory purposes consists of running 
topographical surveys, computing ; 
volume, and applying the factor of a, buseut beeen 
coal density. Although this method is 1200" 
accurate, it ties up a crew of survey- 
ors for several days and their work 
may be greatly complicated by addi- 
tions or removals of coal during the 
period of the survey. A more recent 
method of determining the volume of 
coal piles is the aerial survey. 

In essence, the aerial survey is 
made by a series of overlapping stereo 
photographs taken at a calculated 
altitude above the coal pile. These 
photographs are later projected from 
a specially-designed plotting machine 
like the one at the right, and a con- 
tour map is drawn which reproduces 
the outline of the pile in 1-ft layers. 
The area of each layer is measured 
with a planimeter and the volume 
computed. Since the average density 
of the coal is known, total weight of 
the coal in the file can be figured to 
very good accuracy. 

Large utilities — particularly those 
who maintain several irregularly- 
shaped storage piles— have found 
the aerial survey method to give 
results with a precision comparable 
to those obtained by ground surveys, 
and with a great saving in time. Cost 
of an aerial survey appears to be 
about equal or less than the cost of 
the older methods. 

Total accuracy of the measured 
volume depends as much on the cal- 
culated density of the coal as on the 
exactness with which the survey has 
been made. In order to assure correct 
density, some companies take as 
many as 20 samples from each of 
their coal piles. 





Fig. 47. (Top, right) aThis diagram in- 
dicates the method by which the aerial 
photographs are made to produce 
stereo pictures of the outline of a coal 
pile. Exact time of photographs is noted 
for accounting purposes. Fig. 48. (Cen- 
ter, right) Kelsh stereoplotter used for 
the projection of film positives. Opera- 
tor wears two-color stereo glasses like 
audiences in 3-D movies. Fig. 49. (Right) 
Typical contour map of a coal pile re- 
produced from photographs. Each con- 
tinuous fine is a layer of coal 1-ft thick 
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Fig. 50. (Left) Side view of conveyor 
showing sampling gate in position to 
feed coal to screw of sampling machine 
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COAL SAMPLING 


COAL sampling is a subject that 
requires almost a volume of its own to 
be fully treated involving, as it 
does, application of statistical theory 
and methods. This is a direct result of 
the widely-varying quality and char- 
acter of all coals. 

Two types of mechanical sampling 
machines are shown in the accom- 
panying illustration as examples of 
attempts that have been made to ap- 
proach ASTM requirements for sam- 
pling |Ref. 17] without the tedious 
hand methods therein prescribed. 
Figures 50 and 51 show a contrivance 
which takes a sample by cutting com- 
pletely across the belt with a screw. 
To sample a given run accurately, 
however, all coal from other source: 
must be cleaned out of the system. 

The system in Fig. 53 |Ref. 18 
samples the coal as it leaves the car, 
rejecting the topmost layers which 
have been exposed to the elements 
during shipment. This device, of 
course, is for rotary car dumpers. Fig. 51. (Above) End view of sampling 

machine shows feed to crusher. Sample 
is taken automatically every 22 min. 
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Fig. 53. Device for attaching to car 
dumper samples coal as dumper ro- 
tates. Sample ports are arranged so 
that coal on top, exposed to weather in 
shipment, is rejected. Only main body 
of coal in car flows over sample ports 
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Fig. 52. The percentage of moisture or 
ash in coal affects its real weight as 
fuel. Here are results for 50-ton car 


COAL STORAGE RECORDS 


The importance of knowing how 
much coal the plant has in storage is 
almost too obvious to be stressed. 
Yet, in many cases, the records are, 
at best, estimates, or at worst, 
guesses. 

Coal in storage is an inventory 
item that has dollar value which is 
important for financial and tax pur- 
poses; it is an essential part of pro- 
duction costs, and the quantity in 
reserve is vital information in the 
event of stoppages of transportation 
or supply. For these and other per- 
tinent reasons, records must be kept 
of the number of tons in storage 
and these records should be up-to- 
date daily. 

There are two methods of deter- 
mining how much coal is in the stor- 
age piles: first, by keeping track of 
how much is put into storage, and how 
much taken out, and, second, by 
physically measuring the piles them- 


selves and computing the tonnage. 
Most large users do both. Smaller 
plants tend to keep track of input 
and outgo alone. In any event, each 
organization will evolve a system 
that satisfies its own requirements. If 
wisely planned, the system adopted 
will utilize standard book-keeping 
procedures, and, where possible, in- 
ventory control with business ma- 
chines. If the plant now has a hap- 
hazard, hit-or-miss storage record 
system, an improved method should 
be given consideration as soon as 
practicable — inefficient records cost 
more money in the long run than do 
good ones, and, within limitations, 
regardless of their first cost of 
installation. 

For the purpose of illustrating how 
coal storage records may be kept, the 
following description of the system 
used by a large mid-West utility is 
outlined briefly here; (for a more 





























Fig. 54. This type of record-keeping is employed by large 
plants. Punch card system keeps track of coal in transit 


and in plant, prints daily data sheets. All departments 
concerned have information necessary for their functioning 
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complete explanation, see Ref. 19). 

Four separate sets of records are 
kept by four different departments. 
The Purchasing group keep their 
records for stock control; the Power 
division is concerned with the supply 
on hand in case interruptions to the 
daily flow of fuel appear imminent; 
the Accounting department is inter- 
ested in the dollar value of the fuel on 
hand for the varying phases of ac- 
counting for which it is accountable 
to management; the Auditing de- 
partment makes up physical inven- 
tories and performs other checks and 
verifications on all phases of fuel 
operations. 


Punch Card System Used 

The company uses an IBM punch 
card system. The Fuel section of the 
Power department receives notice of 
all coal in shipment, by individual 
sar, and each car is assigned a punch 
card containing all necessary fuel 
identification data. Each day these 
cards are run through a printer 
which transcribes the information on 
a sheet (Fig. 54B). This is coal in 
transit. When cars arrive at the sta- 
tion, this data is punched on the 
cards; information on cars unloaded 
is phoned to the Fuel section at the 
same time, and their cards so 
punched that they are dropped out of 
the machine as “removed from in- 


ventory” (Fig. 54A). Separate re- 
ports summing this information go 
to the Accounting department daily. 
At the end of the month the Statisti- 
cal section prints a set of monthly 
inventory sheets which list all coal 
on hand in the station, whether in 
storage, or in rail cars, or trucks in 
transit. Similarly, the Purchasing 
department totals all coal on hand 
for the monthly inventory. 

The Power department is inter- 
ested only in coal actually on hand in 
the storage pile; all else is merely ‘in 
the pipeline’ — not available for 
immediate use in the event of an 
emergency. Their report carries only 
coal on hand, and is made up weekly. 
Every month the weekly reports are 
totaled and sent to Accounting for a 
check with their records — and the 
two must tally accurately. The 
Power department record of stored 
coal is begun anew each month. 

The company in question operates 
several stations, and this system ap- 
plies to all of them. By informal in- 
terchange of information from the 
recorded data on coal on hand, or in 
transit, the various stations keep 
abreast of the fuel situation from day 
te day, and are thus able to keep a 
finger on the “logistics” of their fuel 
supply. 

If the storage pile is to be main- 
tained at a fixed tonnage, coal re- 


ceived and coal put into the bunkers 
for immediate firing should be equal. 
This is the ideal situation, and 
through tabs kept daily on coal or- 
dered, shipped from the mine, and in 
transit, the company is able to ap- 
proach it by judicious use of daily 
records. 


Check Supplier’s Performance 

There are other elements to the 
record-keeping of coal supplies. This 
same company makes use of a variety 
of other information in this connec- 
tion. Figure 55 shows two forms used 
by the Purchasing department to 
keep track of individual suppliers and 
their product [Ref. 20]. The Coal 
Source Questionnaire (A and B) 
gives complete data on each mine of 
each supplier and saves valuable 
time in determining what type of 
coal is available where. The actual 
analysis of each coal (C) as run by 
the company accompanies the data 
file of each supplier’s mine. These 
analyses show how well the supplier’s 
product has matched his claim for it 
in the past. 

A further factor of importance in 
determining coal tonnage is the 
actual weight of fuel in a car. The 
chart in Fig. 52 shows how the weight 
of coal in a 50-ton rail car will be af- 
fected by the percentages of ash and 
moisture contained in the fuel. 
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Fig. 55. Other records of importance to coal user are past 
performance of coal suppliers. This type of record system 
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maintained by a mid-West utility keeps a file on type, size, 
and quality of all coal from each supplier's mine and seam 
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SOME NOTES ON COAL STORAGE COSTS 


COSTS OF STORING coal are 
just as variable as any other aspect 
of the coal utilization process. The 
closest approximation to realistic 
costs that can be made is the quota- 
tion of specific figures for certain 
hypothetical cases, plus some actual 
equipment costs; the reader will be 
obliged to equate these figures with 
the elements of his own situation to 
reach a conclusion that is valid for 
his plant. 

For the smaller plant, Given and 
Marshall [Rev. 21] give some figures 
based on an annual labor wage of 
$3600. (Their paper deals also with 
the ash-handling side of the picture 
and the figures quoted include that 
factor. 

Figure 56 is a chart that shows how 
to estimate annual rate of coal con- 
sumption for a new plant. Apply the 
appropriate load factor —the per- 
centage of maximum steam load that 
represents the average steaming rate 
for the full 8760 hours per year. Note 
that it is assumed that 1 lb of coal 
produces 10 lb of steam. 

Figure 57 shows average installed 
costs of some typical handling sys- 
tems considered adequate for the 
different sizes of plants. Assuming a 
fixed-charge rate of 15 per cent a 
year, the chart indicates that fixed 


charges should be controlled to be- 
tween 45 and 50 cents per ton of coal 
consumption. The steps in the cost 
curves are the points where it is pos- 
sible to simplify the equipment be- 
cause of reduction in handling re- 
quirements. Higher fixed charges will 
result if the designer trys to scale 
down large-plant systems and ignores 
the breaks in the curve where sim- 
plification is advisable. 

Table IV shows labor charges per 
ton for full-time coal and ash men in 
various sizes of plants; it also shows 
that a limit of 25 cents per ton will 
not support any full-time coal han- 
dling labor in plants burning less than 
about 15,000 tons per year. In these 
plants, yard work such as unloading 
coal from cars and moving coal in or 
out of the emergency storage pile 
should be assigned to the boiler oper- 
ator or part-time labor. For instance, 
if no more than one car per day of 
coal is consumed, part-time labor can 
handle the chore — provided con- 
veyor capacity is sufficient to handle 
about 25 tons per hour and thus 
move the coal in a 50-ton car from 
track to storage in two hours. Based 
on $2.00 per hour, a part-time man 
working two hours costs 8 cents per 
ton of coal handled. 

Some of the handling and storage 
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Fig. 56. Annual rate of coal consumption per year as affected by variable load 
percentages. It is assumed here that 1 pound of coal makes 10 pounds of steam 
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Table IV. Labor cost per ton of coal with 
a $3600 annual wage rate [Ref. 4 





| Coal used, Labor cost, dollars/ton 





tons/year Iman | 2 men 3 men 
1500 2.40 | 4.80 7.20 | 
6000 060 | 1.20 | 1.80 | 
10,000 | 036 | O72 | 1.08 | 
15,000 | 0.24 | 048 | 072 | 
20,000 | 0.18 | 036 | 054 | 
30,000 | 012 | 024 | 036 | 





systems that fit into this category are 
described on pages S-10 and S-11. 
Table V gives a summary of typical 
investment costs for complete han- 
dling systems well suited to the 
smaller plant sizes, and it may be 
used as a reference in analyzing pro- 
posals for new installations. 

In considering costs of storage for 
large plants where coal is piled on the 
ground, even more variables enter the 
situation. However, a majority of 
storage piles are now maintained with 
mobile equipment, and figures on this 
type of equipment are the most 
meaningful. 

Assuming a rubber-tired bulldozer 
similar to that shown in Fig. 43, 
which can move about 115 tons per 
hour for 7 hours within a travel dis- 
tance of 300 ft or less, costs of hourly 
operation break down approximately 


into the following figures [Ref. 22]: 
Fuel (8 gal.) $1.12 
Lubrication 45 
Maintenance, repairs 1.07 
Blades and cable .26 
Tires 1.14 
Operator 2.00 

Total $6.04 


Under these conditions, operating 
cost per ton to stockpile coal would 
be 4 cents; for reclaiming, the cost 


of handling systems [ Ref. 4] 








Type of 


























— 
Coal y Coal Track Installed cost, Investm't, 
used, | handling system silo, to silo, | dollars $/annval 
|__ton/yr _ |___coal | ash _ tons _ _ton/hr | coal ash ton coal 
| 300 Monorail hoist 800 2.67 
| 2000 | or bin feeder 800 to 3700 to 1.85 
|__5000_| or lift truck we ... | 1200 to 5000 to 1.00 
6000 | silo* hoist |} 120 | 25 | 14,000 1000 | 2.50 
9000 silo** pneumatic 180 | 25 | 20,000 | 12,000 3.71 
12,000 " " 240 25 27,000 | 16,000 3.58 
18,000 . ? } 360 | 35 36,000 | 21,000 | 3.17 
|_30,000 . . 600 | 50 42,000 | 25,000 2.23 
* Portable conveyors only from track hopper to elevator 
** Includes track hopper and car shaker 
would be 5.3 cents. Combining the alls range from $6.50 to $13.00 per 


two, cost of handling coal through 
storage is 9.3 cents per ton. These are 
operating costs only — on the basis 
of the figures assumed above. Each 
company must add its own rates of 
depreciation, taxes, insurance, and 
interest. Additional overhead ex- 
penses must be considered also — 
cost of shops, maintenance equip- 
ment, and supervisory personnel. A 
piece of equipment of this capacity 
requires an investment of around 
$25,000. 

If somewhat greater coal handling 
capacity were to be required, it might 
be thought that the addition of 
another dozer would be the solution; 
this, however, would mean doubling 
the investment and adding another 
operator at $2.00 to $2.50 per hour. 
An alternate and less costly solution 
would be the use of combination bull- 
dozer and scraper, or a self-powered 
carryall. These units cost about $30,- 
000 to $55,000, depending on size, 
engine equipment, etc. 

Operating costs of tractor-scraper 
combinations and self-powered carry- 
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Fig. 57. Some average installed costs of typical coal and ash handling systems. 
Steps in curves indicate points where simplification of equipment can drop cost 
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hour under conditions similar to 
those already given. 

The drag scraper system of coal 
handling is the most economical both 
in initial investment and operating 
cost —in those situations where it 
can be used. It consists of a hauling 
engine and winch which pulls out and 
returns a scraper bucket by means of 
cables that run to backposts or a 
traveling tower at the extremes of the 
storage site (Figs. 38 and 42). Semi- 
circular sites adjacent to the boiler 
house are usually selected for use of 
this equipment. 

As fairly typical cost of a drag 
scraper system, the figures in Table 
VI are given for an installation with 
a 34-yd scoop having a loaded speed 
of 300 ft per min and an empty speed 

return) of 400 ft per min. Average 
capacity is 50 tons per hr to storage 
or reclaiming over an area with a 
100-ft radius [Ref. 7]. 

One manufacturer of this equip- 
ment [Ref. 23], claims that main- 
tenance costs of a drag scraper in- 
stallation average about 1 cent per 
ton of coal handled, and power con- 
sumption of an electric-motor drive 
averages about 14 kwhr per ton. 

In general, the cost of storing 
coal is a minor part of total operating 
expenses, but it cannot be overlooked 
on the balance sheet. The smaller 
the plant, the more necessary it is 
to examine the procedures in use with 
an eye to possible savings. In many 
cases, it will be possible to reduce 
labor cost by a judicious investment 
in equipment. 


Table VI. Approximate cost of a %-yd 
drag scraper installation with 50-ton 
per hour capacity | from Ref. 7—with 
figures adjusted to reflect 1956 costs | 








Haulage machine, scraper, cables, 











sheaves, and head post $8300 

| Operator's house 2100 
| Eleven back posts 1450 
| Erection of above items 1200 
| Foundations 
house and machin- 
ery: 13 yd 
} head post: 10 yd 
outer posts: 42 yd 

Total concrete: 65ydat$55 3575 

Total cost, erected $16,625 
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High-Temperature Marine Gas Turbine 
Is Goal of British Project 


Inlet temperatures of 2200 F are being hotly pursued by a team of 
British researchers at Pametrada Research Station in England. The 


details of their work are little 


publicized (understandably), but 


liquid-metal-cooled blades seem a basic part of the project plans 


‘OME INTERESTING reports 
s) have been reaching this country 
about several British research proj- 
ects aimed at a 2200 F gas turbine. 
Though the ultimate objective is a 
compact and efficient marine propul- 
sion unit, most or all of the resulting 
developments will be of use in sta- 
tionary gas turbines. 

Increasing the maximum cycle 
temperature (at the turbine inlet) is 
an excellent way to boost gas turbine 
overall thermal efficiencies. It is also 
an excellent way to reduce the size 
and weight of a unit of given horse- 
power. These facts have been known 
for some time, but the available ma- 
terials have been limiting inlet tem- 
peratures to about 1600 F maximum; 
most turbines have been running at 
about 1200-1400 F. 

The projects under way in England 
call for some unique cooling schemes 
to fill the gap while materials research 
catches up with thermodynamics. 
The most critical problem is in cool- 
ing the rotor blades. Equally impor- 
tant but more easily solved are the 
problems of cooling the stator blades 
and the stationary hot gas channels, 
including the combustion chamber 
and turbine annulus. 

Rotor blades in an experimental 
single-stage turbine set up at Pame- 
trada Research Station (England) 
are being cooled by liquid metal 
sealed within their hollow cores. 
Natural convection circulates this 
metal from the blade area to the root 
area, where it is cooled by a water 
blanket. Some data released on this 
project indicates thai blade surface 
temperatures of about 1200 F can be 
maintained by this method, even 
though the gas temperature is 2200 
F. Water temperature is maintained 


at 80 F, and the blade root stabilizes 
at about 200 F. 

This cooling arrangement appar- 
ently calls for a water jacket around 
the turbine spindle proper, the blades 
being rooted in the latter. Few de- 
tails are available to substantiate this 
supposition, but a completely sealed 
blade would require some such ar- 
rangement. A research project sepa- 
rate from the experimental turbine is 
investigating natural convection cool- 
ing using electrically heated blades on 
a rotating arm to simulate operating 
conditions. 

Another interesting scheme of cool- 
ing, called effusion cooling, may be 
used in some stationary duct and 
blade applications. This calls for 
porous sintered materials which can 
pass the cooling air directly through 
toward the hotter area. Upon emerg- 
ing into the hot stream, the cooling 
air will comprise a thermal barrier 
between the hot gas and the porous 
material. Since the heat need not pass 
all the way through the duct material 
to be removed, the duct walls can be 
made thicker and more rugged than 
the sheet metal heat barriers or liners 
commonly used today. 

Stator blades and the turbine an- 
nulus walls and ducts in the Pame- 
trada research turbine are made of 
ceramic materials, but it is not known 
at this time whether or not these pro- 
vide for effusion cooling. Ceramics 
could employ this principle as well as 
sintered metals, and cermets will 
probably compare favorably with the 
metals. 

An intercooled regenerative-type 
gas turbine, operating at the opti- 
mum pressure ratio for its tempera- 
ture, will show a great change in both 
efficiency and size as the turbine inlet 




















Fig. 1. Types of air-cooled blades previously tried, in order of decreasing cooling 
air requirements. Blade at right passes air through pores into the gas stream. 


March, 1956 








7 


GAS 2200F 


ie] 


ete | nigel | 


RAs 





++ Hy 


WATER 8OF 
= — > 





¢ 











BLADE ROOT 200F 
arn th 3 











Fig. 2. Liquid metal sealed in the blade 
is cooled by water at the root section 


temperature is raised. Assuming a 
1250 F inlet gas and 75 per cent re- 
generation, a typical gas turbine could 
expect an overall thermal e‘ficiency 
of 28-29 per cent. Its air rate would 
be about 62 lb per bhp-hr. Another 
turbine operating at 2200 F, but 
similar in other respects, could expect 
an air rate of about 16.5 lb per bhp-hr 
and an overall efficiency of 38-39 per 
cent. 

Present experiments at Pametrada 
Station seem to be based on the use 
of distillate fuels. While this tends to 
offset the gains in thermal efficiency, 
as far as costs are concerned, it is 
hoped that later experiments to be 
conducted with residual fuels will 
prove equally successful. An ethyl 
silicate additive for residual fuels 
shows promise as an anti-corrosion 
agent which will not cause build-up 
at high temperatures, which occurred 
with other additives. 

Whether or not the burning of 
residual oils will prove practical at 
such high temperatures, it is certain 
that the size and weight reduction 
will prove important to the naval 
and, quite likely, the maritime serv- 
ice. A conventional gas turbine pro- 
pulsion unit occupying 31,200 cu ft 
and operating at about 1250 F could 
be replaced with a 2200 F unit re- 
quiring only about 16,800 cu ft. Such 
a space and weight saving can be put 
to good use in either merchant or 
naval vessels, and to a lesser extent 
in stationary power plants. 

It is hoped that more details will 
be made available on this project in 
the near future, and that the results 
will measure up to the hopes of the 
participants. Perhaps someday we 
will have new materials capable of 
running at 2200 F without cooling, 
but effective cooling of these mate- 
rials may raise the gas temperatures 
to 3000 F or more with attending 
size and fuel rate reductions. 
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Industrial Hot-Line Tools 
Can Save Down-Time 


Where outage time is expensive, hot line repairs can be more 
economical than a shutdown for a plant power distribution system. 
Firms without tools or trained men could make arrangements with 
local utilities to do the job. Pictures show a cross arm replacement fig, 1; Condition of eens asm whith hes 
carried out by the Bonneville Power Administration. Similar jobs on been struck by lightning—before the 
smaller scale could be done within a plant's own distribution system maintenance crew started to change it 








Fig. 3. Gin pole is fastened to extend beyond pole top. Wire 
tong saddles are fastened to each pole. Link stick (like short 
wire tong) is fastened to rope passing through sheave at top 
of gin pole. By pulling on rope when key has been removed, 
the groundmen can raise conductor from the insulator string 





Fig. 2. Preparing for work. The linemen are in their working Fig. 4. Groundmen then slack off rope and conductor is 
positions and the groundmen are getting equipment ready _ pushed from pole by wire tong and held in place by link stick 


POWER ENGINEERING 








Fig. 5. With conductor away from pole 
insulator string is removed. Then a gin 
poie is fastened to each pole and link 
sticks are used to lower center conduc- 
tor so insulator can then be removed 


’ 


Fig. 8. With lines supported by hot line 
fools, groundmen raise new cross arm 
and the linemen guide it into position. 
This is difficult work as weight of the 
crossarm has to be carried by one man 








Fig. 6. For removing the last insulator 
procedure is same as shown in Figs. 3 
and 4. Here the lineman is seen pull- 
ing the key which will release the third 
string of insulators from the conductor 





Fig. 9. Insulator strings have been re- 
placed and groundmen are raising last 
conductor back into original position 
while the lineman is driving key back 
into place with the universal stick 


Fig. 10. Illustrates how the insulator strings and live conductors are 
held in position by wire tongs and link sticks during hot line tool work 
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Fig. 7. After insulators have been re- 
moved, through bolts are removed and 
cross arm is ready to be lowered. It is 
12 ft by 12 in. by 6 in. and weighs 70 
lb. It is being passed over center line 


Fig. 11. Job was completed in two 
hours. Groundmen are packing tools 
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Figure Regeneration Salt Consumption 
With This Graphical Aid 


When planning “softener salt’ storage, predicting salt costs, or 
calculating the size and/or frequency of orders, the calculation 
starts with the salt consumption in a given time. The factors af- 
fecting this figure are properly related in the accompanying chart 


BN fetta SOFTENER salt con- 

sumption is not acritical problem 
in the design or operation of power 
plants — but it is not a problem 
which can be ignored completely. If 
adequate salt storage facilities are 
provided and properly sized and 
spaced orders are made, costs will 
always be in line and a supply will 
always be on hand. 

The accompanying chart has been 
designed to keep the salt consump- 
tion a known quantity. Initial hard- 
ness, steam capacity, per cent make- 
up, resin regeneration effectiveness, 
and utilization of boiler capacity (in 
that order) are related with the 
proper constants to produce the re- 
sult, Pounds Regeneration Salt per 
Week at Utilization Noted. The week 
time unit was used in preference to 
the month because of the varying 
time represented by the latter. 

Since most modern installations of 
demineralizers strive for zero effluent 
hardness, it is assumed that the ini- 


EXAMPLE 1. How much salt used per week for make-up softener? 


An ion exchange water softener 
serves a steam cycle evaporating 
100,000 lb per hr, and with 10 per 
cent make-up. The initial hardness of 
the water is 200 ppm as CaCO, and 
the effluent hardness is zero. Since 
the plant is fairly well run and there 
is little fouling of the resins, the 
resins can be regenerated with 0.5 
lb salt for each 1000 grains of hard- 


EXAMPLE 2. Use of chart for values off the scale 


Assume a steam plant using an ion 
exchanger generates 1,000,000 Ib 
steam per hr. A utility plant with a 
closed condensing cycle, it will have 
about one per cent make-up and 80 
per cent utilization. Initial hardness 
is 240 ppm as CaCO, and effluent 
hardness is zero. Since the plant is 
well-run and the softening equip- 
ment is very well designed, only 0.3 
lb salt is required to regenerate the 
resin for each 1000 grains hardness 


EXAMPLE 3. How much salt required in water supply softener? 


A laundry using 120,000 gpd of 
water softens it all with a zeolite 
softener, reducing the hardness 180 
ppm (equivalent). They use about 
0.5 lb salt per 1000 grains hardness 
removed. How would the chart be 
used to determine the salt require- 
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tial hardness will be equal the hard- 
ness reduction. If an appreciable 
effluent hardness is tolerated, this 
will reduce the salt consumption; the 
chart will still be accurate, however, 
if the hardness reduction is substi- 
tuted for the initial hardness figure 
when entering the chart. 

Steam capacities ranging only from 
20,000 to 100,000 lb per hr were used 
in the chart. If the boiler capacity is 
greater than this, divide it by an ap- 
propriate factor (such as 10) and 
multiply the final answer by the same 
factor. For example, a 1,000,000-lb- 
per-hr boiler would be calculated as a 
100,000-lb-per-hr boiler, but the 
pounds of salt used per week would 
be multiplied by 10. Some industrial 
boilers use a high percentage of 
make-up water and may exceed the 
make-up range of the chart. In this 
case, the same rule would apply; 
divide the make-up by a factor and 
multiply the consumption by the 
same factor. 


Though initial hardness is usually 
expressed as parts per million CaCO, 
we must convert this to grains (7000 
grains make one pound) because re- 
generation effectiveness is usually ex- 
pressed as lb sali used per 1000 grains 
hardness removed by the resin. This 
is accomplished graphically and re- 
quires no conversion by the user of 
this chart. The theoretical amount 
of salt required to regenerate resin is 
0.167 lb salt per 1000 grains hardness 
removed. In this case theory and 
practice do not agree very well, so 
actual installations consider 0.3 Ib 
per kilograin very good regeneration. 
The fact that some installations re- 
quire 0.8 lb per kilograin is an indica- 
tion of just how good 0.3 lb is. Most 
demineralizers use about 0.5 lb per 
kilograin hardness removed. 

Utilization of boilers should be 
figured on a weekly basis; that is, 
divide total steam generation for a 
seven-day period by possible genera- 
tion at rated capacity during seven 
24-hr days, then multiply by 100. 

Of the following examples, only 
one is worked out on the chart. The 
other examples, provided for prac- 
tice, should be worked out by the 
reader so that the answers may be 
compared. 





ness removed. In a full week’s run, 
steaming capacity is utilized about 
80 per cent. How much salt is used 
each week to regenerate the softener? 

To find the answer, enter the top 
chart at 200 on the initial hardness 
scale. Project a line (A) horizontally 
to the 100,000-lb-per-hr steam capa- 
city line. From the point of intersec- 
tion, drop a line (B) vertically to in- 


tersect the reference line, then left 
horizontally (line C) to the 10-per- 
cent-make-up line. From this inter- 
section, drop a line (D) downward to 
the lower chart to intersect the salt 
lines. From the point of intersection 
with the 0.5 lb line, project a hori- 
zontal line (E) to intersect the 80- 
per-cent-utilization scale. Answer: 
960 Ib per week. 





removed. How would you use the 
chart to find the salt consumption 
required? 

There are two ways. The first 
would be to divide the steam capa- 
city by 10, use the 100,000-lb-per-hr 
steam line and one-per-cent make-up 
line, then drop down to the 0.3 lb 
salt line and go across to the 80-per- 
cent utilization scale. Multiply the 
answer by 10 to obtain the “full-scale 
answer.” 


The other way is to divide the 
steam capacity by 10, then multiply 
the make-up by 10 before starting 
the computation. No adjustment of 
the final answer is needed since the 
correction is made at the start. This 
method is recommended because there 
is less chance of forgetting the final 
correction and the computation is 
carried out on a more accurate area 
of the curve. Answer (both ways): 
about 975 lb per week. 





ment? (Assume a 7-day week.) 

The water’s weight would be 120,- 
000 x 8.33 = 1,000,000 Ib per day, 
or about 41,700 lb per hr. Enter the 
chart at 180 ppm initial hardness, go 
horizontally to the 41,700-lb-per-hr 
steam capacity line, then to the 10- 


per-cent make-up line via the refer- 
ence line. Finish the problem using 
0.5 Ib salt per kilograin and the 100- 
per-cent-utilization scale, then mul- 
tiply the answer by 10 to compensate 
for the 10-per-cent make-up figure. 
Answer: 480 < 10 = 4800Ib per week. 


POWER ENGINEERING 











POUNDS REGENERATION SALT PER WEEK AT UTILIZATION NOTED 


° 





3 


INITIAL HARDNESS OF MAKEUP WATER AS PPM CaCO 


%e UTILIZATION 
690 80 


1600 


1200 


800 


400 























GRAINS HARDNESS REMOV&D PER HOUR 





























% UTILIZATION 


20 


400 


300 


200 


100 


POUNDS REGENERATION SALT PER WEEK AT UTILIZATION NOTED 





Atomic Waste-Disposal Plans Pushed as 
Reactor Programs Multiply 


With the processing of raw materials increasing and with the re- 
actor products gaining in volume, concern is being shown over the 
radioactive leftovers. Much attention is being given to the con- 
centration and storage techniques before the problem gets critical 


A™ )MIC WASTES come from sev- 
t\ eral sources, all of which are 
multiplying in number. They include: 
Natural radioactivity from the pro- 
cessing of raw materials and fabrica- 
tion of fuel elements; reactor coolants 
in which activity is induced; and fis- 
sion products from the chemical pro- 
cessing of reactor fuels. On a long- 
term basis, the seriousness of the 
problem can be seen by looking at the 
atomic-electric capacity figures of 
2000 A.D. At that time, about 
750,000,000 kw of atomic-electricity 
will be available in the U. S. alone 
and about one ton of fission products 
per day will have to be disposed of. 
Assume three times this figure for a 
world total. 

According to a paper by E. I. 
Goodman and R. A. Brightsen 
presented to the Nuclear Engineering 
and Science Congress (Dec. ’55), this 
rate of contamination, diluted in the 
oceans of the world, would make five 
per cent of the total ocean volume 


dangerous within 50 years. For this 
reason, the oceans should be looked 
on only as a limited and temporary 
dispersion sink. 

If an economical means of separ- 
ating strontium-ninety (Sr) from 
the waste were found, the tolerance of 
any disposal area would be increased 
by about 1000 times. The element 
Sr® is long-lived and tends to con- 
centrate in the bone of living animals, 
causing bone cancer. Such a separa- 
tion process for Sr has not, how- 
ever, been devised at this time. The 
most practical means of handling 
radioactive wastes today is concen- 
trating the media containing the 
waste and storing the combined and 
concentrated wastes in some sort of 
containment. 

The problems, then, are: How can 
the waste products be concentrated 
most economically, and how can the 
concentrate be most safely and 
economically stored? 

If wastes are to be stored rather 


than dispersed as a means of disposal, 
it is very important to reduce the 
volume of waste and its carrier to a 
minimum. One method of storage 
calls for the burying of these wastes 
in underground tanks; obviously a 
small tank will cost less than a large 
tank. 

Bulk reduction techniques, espe- 
cially as applied to liquid wastes, are 
extremely varied. Evaporation is the 
most obvious means of concentrating 
liquid volumes, but is among the more 
expensive methods. Vapor compres- 
sion systems similar to the sea water 
purifiers now in use will use less 
power, but will involve higher fixed 
costs. 

Two methods of ion exchange are 
promising and have been used. The 
first involves the use of ion exchange 
resins on solutions of low solids con- 
centration. This transfers the radio- 
active ions from the solution to the 
resin, which can be stored “‘as is’”’ or 
can be incinerated for further reduc- 
tion. The residue is stored in con- 
tainers. The second method utilizes 
montmorillonite clay pellets, which 
will absorb the radioactive materials 
from a flowing stream. Such a process 
requires pretreatment of the solu- 
tion, however, to remove ions which 


Table 1. Summary of the major experimental nuclear power reactors completed or scheduled for future completion in U. S. 


HRE-1 HRE-2 


BORAX lil 


EBWR SRE 


Designation ——> 
Location 

Responsible 
Laboratory 

Nominal Heat 
Output, KW 
Nominal Generating 
Capacity, KW 

Cost of Reactor 
Cost of Program 
Date Project Started 


Date Construction 
Started 


Date Reactor Critical 


Date Operation at 
Full Power 





Reactor Outict 
Temperature, F 


Reactor Pressure, Psig 


Amount Fuel, Kg 
Uranium 
Enrichment, 

%Y U-235 
Moderator 
Coolant 


Contre! Method 


Steam Conditions 


EBR-1 
NRTS, Idaho 
ANL 


1400 
150 


$2,700,000 
3,300,000 
1947 

1949 


1951 
1951 


600 


about 100 
48 


about 90 


None 
NoK 


Movable Bian- 
ket & U-238 
Rods 

400 Psig 
540°F 


EBR-2 
NRTS, Idaho 
ANL 


62,500 
17,500 


15,300,000 
39,600,000 
1953 
1956 


1958 
1959 


1000 


about 100 
90 Pu, 
150 U 

45 U-235 
or 24% Pu 
None 

Na 


Movable Blan- 


ket & Fuel 
Rods 
1800 Psig 
900'F 


ORNL 
ORNL 


1000 
150 


1,100,000 
9,700,000 
1949 
1951 


1952 
1953 


480 


3.0 
about 90 


HO 
Circulating 
Fuel Soin. 
U con. & 
temp. 
Coeff. 
200 Psia 
sat. 


ORNL 
ORNL 


5000-10000 
300 


1,800,000 
38,800,000 
1954 

1955 


1956 
1956 


570 


4.0 
about 90 


DO 
Circulating 
Fuel Solin. 
U con. & 
temp. 
Coeff. 
520 Psia 
sat. 


NRTS, IDAHO 
ANL 


15,000 
2,400 
600,000 
1954 
1954 


1955 
1955 


417 


15 
about 90 


H,O 
H.O 


Control Rods 
& chemical 
Soin. 

300 Psig 
sat. 


ANL 
ANL 


20,000 
5,000 


2,600,000 
9,700,000 
1953 
1955 


1956 
1956 


488 


1.4 


H,O 
HO 


Control 
Rods 


600 Psig 
sot. 


Santa Susanna, Calif. 


Atomic Intl. 
(Noa, Inc.) 


20,000 
7,500 


4,900,000 
13,400,000 
1954 
1954 


1956 
1957 


960 


‘2.9 


Graphite 
Sodium 


Control Rods 


600 Psig 
825'F 








* Cost or program is estimated total cost for development of concept since July, 1953. 


Borax Ill is part of the EBWR Program. 
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interfere with the trapping of radio- 
active ions. If this is done, the next 
step is to take the contaminated clay 
from the container and bake it into a 
brick-like state. The clay can then be 
buried without danger of ground 
waters reaching the contaminants 
and spreading them underground. 
This system, incidentally, can toler- 
ate much higher solids than the 
previous system. 

Electrodialysis or selectively perm- 
eable membranes have been used to 
concentrate radioactive ions in smal- 
ler volumes of liquid. Such a system 
was reported in the August 1954 
issue of POWER ENGINEERING, but in 
that case was discussed as a means 
of de-salting sea water. Low power 
consumption and high concentration 
are predicted and presumably have 
been proved. The state of develop- 
ment of electrodialysis is less promis- 
ing than some of the other systems, 
but the economics encourage its 
development. The resulting con- 
centrated liquid requires cannister 
disposal or storage in some sort of 
underground container. 

Calcination of wastes carries the 
evaporation process another step. 
All the liquid media is evaporated 
and the resulting salts are fused into 
an anhydrous salt, which can be 
poured into a container for solidifica- 
tion and disposal. It would seem that 
this offers the maximum bulk-reduc- 
tion, though the power costs must be 
extremely high. Lower power costs 
recommend the solar distillation type 
plant, but in this case the equipment 


Table Il. Summary of prototype power reactor plants scheduled for construction in the U S. between pr 


costs seem extremely high. The size 
of solar installations would be a 
distinct disadvantage since the plant 
area would be radioactive. 

Other methods are being consid- 
ered, but those reported here seem 
more practical at this time. It can be 
seen that no one system has a clear- 
cut advantage over all the others. 


Disposal Methods 

The oceans of the world are very 
tempting storage grounds for radio- 
active wastes. Since the materials 
can be dispersed in large volumes of 
water, the step of concentration is 
avoided. This can be an extremely 
expensive process. It was indicated at 
the first of this report that ocean 
dispersion cannot be looked on as the 
long-range answer to disposal prob- 
lems, however, and a bad public re- 
action to this method seems a cer- 
tainty. Los Angeles has learned to 
put up with its smog, fishermen have 
made a tradition of grumbling about 
organic and chemical pollution of 
waterways, but it is almost certain 
that the line will be drawn at radio- 
active contamination. 

Sea burial, as opposed to sea dis- 
persion, offers more promise. In this 
case, the concentrated materials can 
be mixed with concrete or canned for 
dumping in deep water. Land burial 
of concentrated and packaged wastes 
in tanks, cans or concrete has equal 
merit, though there is greater need 
of future control over the burial area. 
Land burial will probably be prac- 
ticed extensively, however, because 
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of the great cost of transporting the 
concentrated wastes plus shielding 
from inland areas to sea burial sites. 

Storage of wastes in underground 
natural or man-made formations is 
also being considered. Salt domes 
which can be dissolved to leave huge 
earth cavities provide storage space 
which appeals until one remembers 
that salt is worth money and that oil 
frequently is found in, under or near 
such formations. Aquifiers which are 
not likely to be used as a water source 
could provide storage for many years 
before the water reached the seas. In 
this case it seems dangerous to pol- 
lute any source of fresh water since 
our present reserves are becoming as 
critical as our fossil fuels. 

Structural troughs or deep natural 
fissures offer a means of storing the 
waste until the longer-lived radio- 
active elements have decayed to safe 
levels. Lagooning of liquid wastes 
might also prove feasible in certain 
areas where isolation is possible. 
Again, however, who can say whether 
the site will be isolated 200 years 
hence? This is as indeterminate as 
the storage of wastes in aquifers. 

No matter what method is used, it 
is safe to assume that it will be ex- 
pensive. The best present method of 
evaporative concentration, mixing 
with concrete, and land or sea burial 
(according to Messrs. Goodman and 
Brightsen) will cost about 0.4 mils 
per electrical kilowatt. These same 
authorities project a cost of 0.04 mils 
for a future process based on mixed- 
bed ion exchange and storage. 


esent and 1960 





Nuclear Power Consolidated Edison ] 
Group (Common- Company 
wealth Edison 

et al) 








Company Westinghouse * Consumers Yankee Atomic 

—p> Electric and Public Power Electric Co. Development 
Duquesne Power _ District Co. (Detroit 
& Light Co. Edison, et al) 

Location Shippingport, Nebraska Western Mass. Detroit Edison 
Pennsylvania Service Area 

Type of Reactor Pressurized Sodium- Pressurized Fast Breeder 
Water, (PWR) Graphite Water 

Thermal Power KW 236,000 250,000 500,000 300,000 

Generating at least 75,000 134,000 100,000 

Capacity, KW 60,000 

Amount Fuel KG 12 T natural U 24,600 25,500 2,100 

Enrichment 52 KG, about 1.8 2.7 20 

W/o U-235 90 

Moderator H,O Graphite H,O None 

Coolant H,O Sodium H,O Sodium 

Reactor Temp. “F 540 925 400 800 

Reactor Pressure 2000 300 900 100-200 

psig 

Steam conditions 585 psig sat. 800 psig 160 psia 600 psia, 

825°F sat. 730°F 

Estimated Cost $37,700,000 13,500,000 19,300,000 45,000,000 

of Reactor 

Estimated Cost of $10,000,000 10,800,000 6,700,000 9,000,000 

Turbogenerator 

Plant Cost 

Total Estimated $47,700,000 24,300,000 26,000,000 54,000,000 

Plant Cost 

Capita! Cost $/KW 630 320 230 540 

Estimated completion 1957 1958-9 1959-60 1959-60 


Date 


Near Chicago 


Indian Point, N. Y. 


Boiling Water Pressurized Water 
682,000 500,000, 
180,000 250,000 ** 
68,000 275K g U8100 Kg Th 
1.1 About 90 (for U) 
H:O H,O 

H.O H,O 

480 500 “ 
600 1500 

600 psia 420 psia sat. } 
480°F 

34,200,000 

10,800,000 

45,000,000 55,000,000 

250 230 

1960 1960 








* The PWR is being built by the AEC. The Companies shown are prime contractors to the AEC. 
** Includes 110,000 KW of conventional superheating capacity. 


March, 1956 
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St. Lawrence Power Project 


Work is now in full swing on the St. Lawrence Power Project. For 
those not familiar with this 2,200,000 hp- hydro development 
here is a general outline of the project with progress to date 
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Fig. 2. Location of the main contro! struc- 
tures, with some of the diking required to 
contain headpond created by the dams 
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Fig. 3. Work sequence. Dewatering for 
erhouse and first part of Long Sault 
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S A RIVER the St. Lawrence 
ranks among the world’s largest; 
as a power source it is probably 
unique. Many rivers have a greater 
fall, and some even have a greater 
flow, but no river in the world enjoys 
the St. Lawrence’s peculiar combina- 
tion of fall, flow, and accessibility. 

In its 2100 mile flow from the 
Great Lakes to the Atlantic, it passes 
close to some of the most heavily in- 
dustrialized areas in the world. Its 
hydro-electric potential is about 11,- 
000,000 hp, of which one-third has 
already been developed. The present 
project will develop another 2,200,- 
000 hp, half of which will go to Can- 
ada, half to the United States. 

In addition, due to the enormous 
storage capacity of the Great Lakes, 
it has a remarkably uniform flow 
its maximum flow is only twice its 
minimum. The Ottawa River, by 
comparison, where Ontario Hydro 
has built three huge new postwar 
power plants with a combined ca- 
pacity of 950,000 hp, has a maximum 
flow about 12 times the minimum; 
while on the Columbia River, site of 
Grand Coulee, the maximum is up to 
33 times as great as the minimum. 

The Power Project and the Seaway 
are completely separate undertakings, 
based on separate authorizations, 
built by separate entities, and sepa- 
rately financed. However, the two 
projects are closely related, and joint 
use of the river requires that they 
be completely coérdinated in plan- 
ning and operation. 

Figure 1 shows the general location 
of the power project. From the east- 
ern end of Lake Ontario to the power- 
house site near Cornwall, the river 
falls gradually over a 125-mile stretch. 
In order to use it for power, a head- 
pond has to be created by means of 
control structures to give an average 
operating head of 83 ft. 

Figure 2 shows the location of 
these structures. There will be three 
main dams. 1. The powerhouse, 
which will act as a gravity dam. 
2. Long Sault Dam, whose principal 
function is to combine with the pow- 
erhouse dam to create the headpond, 
and when the plants are in operation, 
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to allow any excess flow to bypass the 
powerhouse. 3. Iroquois Dam, located 
25 miles upstream from the power- 
house, whose function is to permit 
regulation of the outflow from Lake 
Ontario. 

A natural rock ledge upstream 
from the dam will have to be removed 
to provide a deeper channel for navi- 
gation, and one of the functions of 
the Iroquois dam is to replace this 
control. In addition, it will permit 
variations in daily level of the power- 
house headpond without inducing 
corresponding variations in the level 
of Lake Ontario. 

In the event of major damage to 
Long Sault dam or the Power Plant, 
Iroquois dam would furnish an im- 
portant second line of defense against 
the draining of Lake Ontario, from 
which the natural control weir will 
have been removed. The gates of 
Iroquois dam will normally be fully 
open and the hydraulic head loss 
through the structure will be only 
about 0.2 to 0.3 ft. 

In addition to these three main 
structures, about 14 miles of dikes will 
be built to confine the headpond be- 
hind the powerhouse. The dikes will 
have a maximum height of about 40 
ft, and will consist mainly of earth 
embankments. 


Powerhouse Details 


The powerhouse structure, as men- 
tioned above, will also act as a grav- 
ity dam across the river from the 
Canadian shore and Barnhart Island. 
It will have a maximum height of 162 
ft above the foundation and an over- 
all length of 3,300 ft. 

Power will be produced by 32 gen- 
erating units, 16 of which will be 
owned by Canada, 16 by the United 
States. The 32 units will have a com- 
bined rated capacity of 1,824,000 kw. 

The powerhouse will be of modified 
outdoor type in which elimination of 
the conventional superstructure af- 
fords an economy of about 7 million 
dollars. All repairs to the generating 
units, except those requiring removal 
of the rotating elements, will be pos- 
sible within the unit housings. For 
major repairs, rolling hatches in the 


deck above each generator will per- 
mit removal of any part of the unit 
by an outside gantry crane of 300-ton 
capacity which can traverse the 
length of the powerhouse. 

The traveling crane will carry a 
heated housing of sufficient capacity 
to enclose the part during its removal 
from the unit and during its trans- 
portation to the maintenance bays. 
These bays will be enclosed by ap- 
propriate superstructures of sufficient 
size to admit the gantry. Thus both 
major and minor repairs can be made 
with full shielding from the weather. 


Turbines and Generators 


The hydraulic turbines will be of 
the vertical-shaft type with fixed- 
blade propellor runners. Ultimate ca- 
pacity of each turbine will be 88,000 
hp at 87.9 ft operating head. The 
turbine runners will be made of cast 
steel, with a diam of 242 in. and they 
will operate at a normal speed of 
about 95 rpm. 

The generators will each be rated 
60,000 kva, 57,000 kw at 95 per cent 
power factor, and each will be capa- 
ble of carrying continuously a 15 per 
cent overload or 65,500 kw at 95 per 
cent pf. They will be of the umbrella 
type with a combined guide and 
spring thrust bearing below the rotor. 

The. step-up transfo-mers for the 
main generators will be located on the 
powerhouse structure. Here the gen- 
erator voltage will be stepped up to 
115 and 230 kw. From these trans- 
formers power will be transmitted by 
oil-filled cables to the switchyards. 
For this particular project the ad- 
vantages of cables for appearance, 
low maintenance and reliability were 
found to outweigh any slight adverse 
difference in cost. 

Many transmission lines in the 
area are having to be relocated due to 
the flooding which will take place 
when the dams are completed. Hy- 
dro’s Cornwall Transformer Station 
will be replaced by the new St. Law- 
rence Transformer Station, to be 
located about two miles north of the 
powerhouse, and circuits associated 
with power transmission from Cedar 
Rapids, Quebec, to the United States, 


Fig. 4. Dewatering for second half of 
Long Sault dam. River flows through 
sluices in the first half of the dam 





and with Hydro’s Niagara-Mohawk 
interchange, were replaced by lines 
which would bypass Barnhard Island. 


Sequence of Work 

Figures 3 and 4 show the method 
of dewatering for construction of the 
main powerhouse dam and the Long 
Sault dam. For the Barnhart Island 
Powerhouse, cofferdams at A and B 
in Fig. 3 enabled the area in between 
to be dewatered. This area will re- 
main dewatered until the entire pow- 
erhouse structure is complete. 

Part of the river bed after dewater- 
ing is shown in Fig. 6. While this 
operation is proceeding the river 
flows in the north and south channels 
on either side of Long Sault Island. 

In order to build the Long Sault 
dam, two cuts have to be made 
through Long Sault Island. For the 
first part of the dam, cut C (Fig. 3) 
is open and cofferdams are built at 
D and E. River flow and dewatered 
area are shown in Fig. 3. 

This first portion of the dam con- 
sists of 13 diversion sluices which will 
carry the river flow while the second 
portion of the Long Sault dam is 
being constructed. For the second 
portion cut F (Fig. 4) is opened, per- 
mitting water to flow from the north 
to the south channel, and cofferdams 
M and N enable the construction 
area to be dewatered. 

This is a very simplified explana- 
tion, and does not take into account 
the many adjustments to maintain 
river flows and levels while the vari- 
ous operations are being carried out. 
However, it gives a general idea of 
che largest operations. 

The Long Sault dam will be a con- 
crete gravity curved-axis spillway 
structure about 2,250-ft long with a 
maximum height of about 145 ft 
above the foundation. It will have a 
discharge capacity far in excess of the 
maximum flow of the river. The spill- 
way section will have thirty 50-ft 
wide vertical lift gates. 

Iroquois dam will be 2,540 ft 
long and 67 ft high, and will be built 
from Iroquois Point on the Canadian 
shore to Point Rockaway on the 


Fig. 6. Diagram showing diversionary cut through Long Sault 
island and cofferdams needed for first part of L. Sault dam 
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Fig. 5. Part of the St. Lawrence river bed after dewatering at Powerhouse site 


United States side. 

The Iroquois dam will be a but- 
tressed gravity structure consisting 
principally of a series of piers and 
sluiceways. The 32 openings between 
piers are controlled by 32 fixed-roller 
vertical-lift gates operated by two 
350-ton traveling gantry cranes. 

Construction of the Iroquois Dam 
will be accomplished by means of a 
conventional two-stage cofferdam. 
Aside from the large river flow to be 
accommodated, the diversion prob- 
lem is relatively simple compared 
with that at Long Sault dam. 


Progress to Date 
Work on the project was first 
started in August 1954. By June 1955 
the important task of dewatering the 
powerhouse was completed, and ex- 
cavation for the powerhouse was un- 
der way on both sides of the river by 
July. Overburden excavation is now 

about 50 per cent complete. 
All the earth and rock excavation 
for the first stage of construction at 


Long Sault and Iroquois dams has 
been completed and initial concrete 
placed at each structure. 

Work is also proceeding on a large 
scale on construction of dikes, chan- 
nel improvements, highway and rail- 
way relocations, and removal and 
rehabilitation in areas to be flooded. 

Initial power generation is sched- 
uled for September 1958 with full in- 
stallation of all units in the American 
half of the powerhouse by November 
of 1959 and by June 1960 in the 
Canadian half. The number of per- 
sonnel engaged on the power project 
on both sides of the river is now 
approaching a total of 6000. 

For the information in this article 
we are indebted to the Hydro-Elec- 
tric Power Commission of Ontario, 
the St. Lawrence Seaway Develop- 
ment Corporation, a paper presented 
at the ASCE Annual Convention by 
George R. Rich, Partner in Uhl, Hall 
& Rich, Consulting Engineers to the 
New York State Power Authority, 
and to The Dravo Review. 


Fig. 7. Part of the cofferdam downstreom of the powerhouse 
site, Cofferdam walls are built of interlocking steel piles 
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Power engineers from all over the country fill the meeting rooms like this to hear 
technical papers at American Power Conference on all phases of power industry 


America’s Only All-Power Conference To 
Hold 18th Meeting in Chicago 


American Power Conference, sponsored by IIT in cooperation with 
13 universities and 10 local and national engineering societies, will 
be held March 21, 22, 23, 1956 at the Hotel Sherman, Chicago 


|e ay by authoritative, up-to- 
date papers on latest practices in 
steam and electric generation and dis- 


tribution, water technology, nuclear 
power, industrial steam and power, air 
pollution and other allied subjects, the 
18th American Power Conference will 
convene at the Hotel Sherman, Chicago, 
on March 21. It is the only national con- 
ference in the country devoted solely to 
the problems of power engineering and 
is coming to be known as “The Power 
Conference.” 

All interested persons are invited to 
attend. Registration information may 
be obtained from Dr. E. R. Whitehead, 
Secretary American Power Conference, 
Illinois Institute of Technology, 3300 
Federal St., Chicago 16, III. 


General Sessions 


Conference Director R. A. Buden- 
holzer has announced a preliminary pro- 
gram for the Conference. It will open 
with a general session at 10:00 A.M., 
Wednesday, March 21, to be addressed 
by R. S. Stevenson, president of Allis- 
Chalmers Mfg. Co. and Hon. Clarence 
A. Davis, Under Secretary of the Inte- 
rior. The APC luncheon that day will 
hear Harlee Branch, president of EEI, 
as speaker. Herbert D. Vogel of TVA 
will address the Thursday luncheon. 
John T. Rettaliata, president of IIT, 
will be the speaker at the All-Engineers’ 
Dinner on Thursday evening. John 
Jirgal, consultant and member of the 
2nd Hoover Commission, will address 
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the Friday luncheon. Following is a 
summary of the subjects to be covered. 


Steam Generators 

In a session on Central Station Steam 
Generators, E. M. Powell will discuss 
High-Capacity Two-Furnace Boilers, 
while Ernest Daman and R. F. Zoschak 
will cover Supercharged Boiler Design 
Development and Application. Harris 
Thompson will cover Chemical Treat- 
ment for Fireside Deposit Prevention in 
Coal-Fired Furnaces. Fly Ash and Slag- 
Materials of Value will be described by 
R. B. Freston. 

Julian E. Tobey, in a session on Fuels, 
will explain Effects of Preparation on 
Economics of Coal Buying. A. W. Vogtle 





WHEN YOU'RE at the Ameri- 
can Power Conference in Chi- 
cago, March 21 to 23, the editors 
of Power ENGINEERING cordially 
invite you and your friends to 
drop in at our suite in the Hotel 
Sherman for refreshments or a 
rest, to meet old friends, make 
new ones. 

. We will be there between and 
after sessions from noon to mid- 
night. Visitors’ prizes wili be 
awarded. (And perhaps you'll be 
interested in a ‘‘Beefeater”). 





will discuss Impact of Freight Rates on 
Distribution of Coal, while the Breaking 
Point Between Coal, Oil and Gas will be 
presented by a speaker to be announced. 


Water Technology 


Four sessions will be devoted to the 
important subject of Water Technology. 
Coagulation Key to Hot-Lime-Soda 
Softener Operation will be covered by 
Tom R. Day, Jr. and A. W. Nonemaker. 
Gordon Lewis will describe Steam Gen- 
eration in a Cane Sugar Refinery. Chem- 
istry of a Nuclear Power Plant, by 
James Seamon and I. H. Welinsky and 
Ion Exchange Membranes for Water 
Conditioning by T. A. Kirkham, are two 
papers in another session. 

A third water session will feature Cor- 
rosion Problems in Naval Vessels, by 
R. C. Adams; Field Studies in Pre- 
Boiler Corrosion of Utility Type Sys- 
tems, by H. A. Grabowski; Cathodic 
Protection — Corrosion Control in Wa- 
ter, by L. D. Sudrabin; and Corrosion 
Problems in Nuclear Reactor Power by 
W. Z. Friend. 

Water Technology IV will hear papers 
on Development of Steam Washers for 
Silica Removal by E. H. Coulter; Full 
Scale Tests and Operational Perform- 
ance of Steam Washers by L. G. 
Friedle; Demineralization by Mized- 
Bed Treatment at Waterside Station by 
I. B. Dick; and Two Years’ Operation 
of a Two-Bed Demineralizing Plant at 
Gulf States Utilities by W. B. Gurney. 

Gas Turbine Session will hear J. W. 
Mann discuss Thermodynamic Perform- 
ance and Design of Combined Steam- 
Gas Turbine Power Plants. Gas Tur- 
bines for Peak Load Generation on a 
Large Utility System will be described 
by W. D. Marsh and C. M. Wright. 

Nuclear continued on page 128 
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Fluorescent... . 


By J. E. WALDRON * 


‘hoa STUDY was made to find a 
method of selecting the most 
economical lighting for general illumi- 
nation of factory areas. 

Prior to this study it was thought 
that the only criterion for choosing 
between fluorescent and incandescent 
lighting was the required footcandle 
intensity low values around 10 
footeandles favoring incandescent 
and higher values around 30 foot- 
candles favoring fluorescents. 

It is now known that the daily 
burning hours, the footcandle inten- 
sity, and the power cost dictate the 
selection. 

Table I shows the result of the 
study —a chart that shows imme- 
diately the most economical system 
to use for any given set of lighting 
conditions. 

The study was carried out in the 
following manner: 

A typical lighting layout for a 
factory area of 10,000 sq ft was 
figured for footcandle intensities of 
10, 20 and 30 footcandles and the 
number of various type fixtures re- 
quired for each intensity was deter- 
mined. Table II shows the number of 
fixtures required for each installation. 
Knowing the number of fixtures re- 
quired, it was then possible to deter- 


Incandescent... . 


Which Is Cheaper? 


Many people think choice is no problem. Fluorescent for high 
intensities; incandescent for low. But J-M engineers made a study 
and found this is not true at all. Choice depends on burning hours, 
cost of power, and footcandle intensity required. Here's their selec- 
tion chart for choosing right system, together with proof of its accuracy 


mine, for each type of fixture, the 
capital investment per 1,000 sq ft 
and also the operating costs per 1,000 
sq ft. 

The next step was to use this in- 
formation to choose the best fixture. 

When selecting an automobile you 
may choose one that costs more to 
buy and more to run because the ad- 
vantage you gain in comfort, per- 
formance or prestige may be worth 
the extra expense. 

But when selecting a plant lighting 
installation the situation is different. 
Only one result is obtained, i.e., a 
building area evenly illuminated to 
whatever intensity has been selected. 
Whether you put in an expensive in- 
stallation or a cheap one you end up 
with the same illumination, so the 
more expensive installation can only 
be justified if you save enough on its 
lower operating costs to pay off the 
initial cost difference. Furthermore, 
it must be possible to pay off this 
difference in a reasonable number of 
years. The exact number of years will 
depend on the demanded return on 
the capital investment and the rate 
of depreciation. For the purpose of 
this study, Johns-Manville financial 
analysts determined that the sav- 
ings in operating costs should yield 
6.3 per cent return on the difference 
in capital investment. 


The return is then expressed as: 
Per cent return= 

difference in operating costs X 100 

difference in capital costs 

The next step was to determine 
which was the best incandescent and 
which the best fluorescent fixture so 
that the problem could be narrowed 
down to a selection between just 
two fixtures. 

Table III shows the rate of return 
of various type fixtures for 10 foot- 
candles and a power cost of 1.0¢ per 
kwh. This table is typical of many 
other tables that were made for other 
intensities and other power costs. 
From these tables, it was determined 
that the following fixtures were best: 

PL. 
Intensity 

10 300 W—Reflector 

20 500 W—Reflector 2—90 W—std RLM 

30 750W—Reflector 3—75 W—Slimline 

The study showed that the “re- 
flector’’ type lamp, without external 
reflector, has a definite economic ad- 
vantage over the conventional RLM 
fixture with a standard lamp. The 
“‘reflector’’ lamp has the equivalent 
light distribution of a RLM and the 
maintained light output is higher 


~ * Staff Engineer, General Plant Engi- 
neering Dept., Johns-Manville Corpora- 
tion 


Fluor. 
2—40 W—std RLM 


Incand. 
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Table |. Selection Table used to determine which lighting system—Fluorescent or Incandescent—is the more economical 
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hours per day for a proposed installation equal or exceed the values listed below, fluorescent lighting should 
be used. If the number of burning hours per day are less than the values listed below then incandescent lighting 


should be used. 


For a minimum return of 6.3 per cent on the excess cost of the fluorescent fixtures, if the number of burning | 
| 





Power cost, 
¢ per kwh 
Foot- 
candles 

10 9.4 


20 14.4 
30 18.2 


0.6 0.8 1.0 1.2 1.4 


Minimum burning hours per day 
FD 6.2 5.4 4.6 


10.6 S64 fa €@2 
12.8 ia 6UGAC FS 











Examples showing use of table 


Example 2. Factory area to have general illumina- 
tion of 10 footeandle intensity. Average burning 
hours 4 hr per day. Power cost 0.6¢ per kwh. Which 
system, fluorescent or incandescent, will be more 
economical if a return of 6.3 per cent on the initial 
investment is required? 


Answer: From Table I the minimum burning hours 
for 10 footcandles at 0.6¢ per kwh are 9.4 hr per day. 


Example 1. Factory area to have general illumina- 
tion of 20 footeandles intensity. Average burning 
hours 12 hr per day. Power cost 1.2¢ per kwh. 
Which system, fluorescent or incandescent, will be 
more economical if a return of 6.3% on the initial 
investment is required? 

Answer: From Table I the minimum burning hours 
for 20 footcandles at 1.2¢ per kwh are 7.3 hr per day. 


Proposed job will burn 12 hr per day, which is more 
than 7.3, so use fluorescent lighting. 


Proposed job will burn 4 hr per day, which is less 
than 9.4, so use incandescent lighting. 


due to reflecting surface being inside 
the bulb and therefore free from 
accumulation of dirt and dust. 

The per cent return formula was 
then applied to the two best fixtures 
one incandescent and one fluores- 
cent) for each F.C. intensity as 
follows: 

First of all the influence of burning 
hours was determined by plotting 
per cent return against burning hours 
for a given footcandle intensity and 
cost of power. This is shown in Fig. 1. 





Then the influence of power cost 
was determined by plotting per cent 
return against burning hours for a 
given footcandle intensity for various 
power costs, as shown in Fig. 2. 

Then the influence of footcandle 
intensity was determined by plotting 
per cent return against burning hours 
at a given power cost for various in- 
tensities as shown in Fig. 3. 

Then Table I was built up from 
Fig. 3 by noting where the horizontal 
line drawn at 6.3 per cent return cut 


PER CENT RETURN 








12) iS 


BURNING HOURS PER DAY 








the various curves. For example, con- 
sider a lighting installation for 10 
F.C. with power costs at 1.0¢ per 
kwh. If the burning hours per day 
were 5, then the per cent return 
would be 4.2 per cent, i.e., less than 
6.3 per cent, and so incandescent 
lighting should be installed because 
fluorescent would not give enough 
return to make it worthwhile. On the 
other hand, if the burning hours were 
12, with a power cost of 1.0¢ per kwh, 
this would give a return of 16.8 per 


iO FC 1.06 /KWH 


S 


lOFC 0.6¢ / KWH 











10 15 
BURNING HOURS PER DAY 
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Fig. 1. Showing effect of burning hours on per cent return 


ig. 2. Effect of increased power costs on per cent return 
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Table Il. Gives number of fixtures required for a 10,000 
sq ft floor area for various values of footcandle intensity 







2.0¢/KWH 





Number of 
Type of Size and Fixtures Required 
Fixture Type of Lamp 10 FC 20 FC 30 FC 













INCANDESCENT 






























| std RLM dome 300 W.—If. 40 
- | std RLM dome 500 W.—L.F. 47 
x std RLM dome 750 W.—LF. 45 
12.6 no external fixture 300 W.—Reflector 36 
« no external fixture 500 W.—Reflector 39 
+ no external fixture 750 W.—Reflector 39 
ra 
e 4 FLUORESCENT 
a | std. indust. 2—40 W.—S-F. 55 
| std. indust. 2—90 W.—S.F. 32 64 
std. indust. 3—75 W.—Slimline _ 42 61 
—_——__— 
1. LF. = Inside Frosted. 5. First grade fixtures used. 
5 10 iS 20 24 2. Reflector = Wide Angle Type. 6. Mounting height: 15 to 22 ft. 
BURNING HOURS PER DAY 3. S.F. = Soft White. 7. Room Index used = "B”. 
4. Formula used: 8. “Average” maint. factor used. 


No. of fixtures = 

—EEE — Area X F.C. intensity 
Fig. 3. Showing the effect of footcandle intensity on per Initial Lumens per fixture X Coef. Utiliz. X Maint. Factor 
cent return at 0.6¢, 1.0¢, and 2.0¢ per kwh cost of power cy a 


















cent which means that fluorescent which are relatively clean, and does require adequate illumination at low 
lighting would be worthwhile because not apply to special conditions such cost. 
it would give more than the mini- as vapor or explosion proof lighting, Table I is for new installations. In 
mum required return. high bay areas, locker rooms, toilets, a future issue it will be shown how to 
It should be emphasized that this factory offices, or when glare, color, determine the most economical type 
study applied to general factory or eveness of distribution are of ex- of lighting fixture to use for replacing 
lighting only. It assumes mounting ceptional importance. It deals speci- an existing system as part of a cost 
heights from 15 to 22 ft and areas fically with large working areas that reduction program. 























Table Ill. Rate of return for various fixtures at 1OF.C. and 1¢ per kwh. One of many similar tables made for this study 








4 Hrs/Day 8 Hrs/Day 16 Hrs/Day 
Burning Time Burning Time Burning Time 
| 


300W 300W 2-40W 2-90W 300W 300W 2-40W 2-90W 300W 300W 2-40W 2-90W 
PS-30 Ref! Fluor Fluor PS-30 Refi Fluor Fluor PS-30 Ref Fluor Fluor 
Rim Rim Rim Rim Rim Rim Rim 


















No. of Fixtures/1000 Sq. Ft. 4 4 6 3 4 4 6 3 4 4 6 3 






A. Capital Investment/1000 Sq. Ft. 
1. Fixture Cost $16.40 $ 3.20 $103.50 $ 99.00 












2. Labor at $3.50/MHR In- Same as 4 Hrs/Day Same as 4 Hrs/Day 
stall Fixt. 14.00 10.50 42.00 21.00 

3. Excess Transf. Cost at 
$20/KVA 12.00 12.00 _ — 














Total $42.40 $25.70 $145.50 $120.00 | $42.40 $25.70 $145.50 $120.00 | $42.40 $25.70 $145.50 $120.00 









B. Annual Operating Costs/1000 

Sq. Ft. 

Lamp Life Hours/Lamp 750 2000 7500 7500 750 2000 7500 7500 750 2000 7500 7500 

. Burning Hours/Yr/Lamp 
(50 Wk x 5 Days/Wk x 







v9 































Hours/Day) 1000 1000 1000 1000 2000 2000 2000 2000 | 4000 4000 4000 4000 

| c. Lamp Rep!/Bay/Yr 5.3 2 1.6 8 10.6 4 3.2 1.6 21.2 8 6.4 3.2 

| d. Lamp Price Net. Ea. $ .26 $1.10 $ 70 $163 $ .26 $1.10 $ 70 $163 |$ .26 $1.10 $ 70 $ 1.63 

e. Lamp Repl. Labor/Lamp $ 75 $3 75 $1350 $350 '|3$ 758 $ 75 Ste $iseis 75 $ 75 $1.90 $150 

1. Lamp Cost Cxd $ 1.39 $2.20 $1.12 $1.30 $ 2.78 $440 $ 2.24 $ 2.61 $ 556 $880 $ 448 $ 5.22 

2. Ballast, Misc. Exp. _ — $ 42 $ .22 _ — $ 83 $ 42 _ — $166 $ .84 

3. Lamp Repl. Labor Cxe $ 3.98 $1.50 $240 $ 1.20 | $795 $3.00 $480 $240 $15.90 $ 6.00 $ 9.60 $ 4.80 
| 4. Power at 1.0¢/KWH $12.00 $12.00 $ 6.00 $ 6.06 | $24.00 $24.00 $12.00 $12.12 $48.00 $48.00 $24.00 $24.24 | 

5. Depreciation = (Cap. Inv. 
| xX 1/20) $ 2.12 $1.28 $7.28 $600 $2.12 $1.28 $7.28 $600 $ 2.12 $ 1.28 $7.28 $ 6.00 
Total $ $14.78 $36.85 $32.68 $27.15 $71.58 $64.08 $48.01 $41.10 












C. Rate of Retvrn, using Reflector 
(300W) as Standard None O None +1.7% None 0 +3.5% +7.6% None 0 +11% +20% 
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Photo, Allis-Chaimers Mfg. Co 


Fig. 1. Shop view of completely-assembled stay ring and spiral casing, reversible pump-turbine for Hiwassee Dam of TVA 


Pumped Storage Forges Ahead 


Yesterday—1 pumped storage plant in U. S. Today—4 pumped storage 
plants, 2 with reversible pump-turbines. Tomorrow—25 reversible pump- 
turbines being considered, quoted on, or on order in U. S. and Canada 


LL PRESENT indications point 
to an upsurge of interest among 
power engineers and power system 
planners in the potentialities of 
pumped storage hydroelectric devel- 
opment in the United States. This 
interest is being exhibited alike by 
U. S. Government engineers, private 
utility company engineers and in- 
dustrial power engineers. The present 
article proposes to review briefly the 
chief items arousing this interest and 
the present and future plans being 
made for developing pumped storage 
plants. 

There can be little doubt that the 
present interest in the subject has 
been greatly stimulated by the ap- 
pearance of the reversible pump- 
turbine about 5 years ago, as will be 
explained later. 

Pumped storage is the process by 
which off-peak electric power is used 
to operate motor-driven pumps to 
pump water to a storage reservoir, so 
that it can flow back to hydroelectric 
generating units and produce power 
for peak loads. It smooths out the 
load on thermal or hydro systems 
and delivers peak power when most 
valuable, thus raising the load factor 
on the thermal or hydro systems. It 
is, in effect, a storage battery for 
hydroelectric power. 
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Up to 1950, there was only one 
pumped storage plant in this country: 
the Rocky River plant of Connecti- 
cut Light & Power Co. That plant 
contained one conventional hydro- 
electric generating unit, together 
with two separate motor-driven 
pumping units, total rated capacity 
16,200 hp, that pumped water from 
the afterbay back to the forebay for 
re-use in peak-load power generation 
by the conventional unit. 

Recently these pump units and 
their motors have been reconnected 
in such a way that they are now 
reversible, so that they can be used 
as generating units as well as pumps. 
They can thus generate a total of 
7200 kw. 

Although the Rocky River plant 
was the only pumped storage plant 
in this country for many years, there 
was great interest in such plants in 
Europe and especially in Germany. 
In fact, the late L. F. Harza, in an 
article Pumped Storage for Regen- 
eration in Power Plant Engineering 
(now POWER ENGINEERING) as long 
ago as September 1, 1931, described 
and listed some 12 small and large 
pumped storage plants in operation 
in Germany. 

In the United States, however, 
Rocky River remained the only one 


of the type until 1950, when a 
pumped storage installation was com- 
pleted at the Buchanan Dam plant 
of the Lower Colorado River Au- 
thority. This installation is shown in 
Fig. 4. It was completely described 
by G. E. Schmitt, Assistant General 
Manager and Chief Engineer of the 
Authority, before ASCE on February 
19, 1951. It has been in operation 
ever since. 

Also in 1950, the model of the first 
single-speed, Francis-type, vertical- 
shaft, reversible pump-turbine to be 
designed and built in this country 
was unveiled at the Allis-Chalmers 
plant in Milwaukee. This unit com- 
bined the pumping and power gen- 
erating functions of pumped storage 
in a single unit resembling a con- 
ventional hydroelectric machine, thus 
reducing space required for a pumped 
storage plant, or permitting con- 
venient installation in an existing 
hydro plant. At the same time, it 
promised to reduce the initial in- 
vestment cost and could be designed 
for efficiencies high enough for eco- 
nomical power generation and eco- 
nomical pumping. 

At about the same time, Charles H. 
Spink prepared his authoritative 
analysis of Pumped Storage Hydro- 
electric Power, giving details of the 
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Fig. 2. Largest electric motor and 
reversible pump-turbine ever built, for 
Hiwassee Dam, TVA. Rating 80,000 
hp, 190 ft head as turbine, 70,000 
kva as generator, 102,000 hp as 
motor, 3900 cfs at 205 ft head as 
pump, speed 105.9 rpm. See Fig. | 


Fig. 3. Flatiron Power and Pumping 
Plant, which contains first reversible 
pump-turbine installed in this country, 
POWER ENGINEERING, September 1954 


various types of equipment available, 
including the new reversible pump- 
turbine, analysis of the various con- 
ditions under which pumped storage 
can be used and specific calculations 
of power markets, load analysis and 
costs for pumped storage. This was 
published as a 12-page booklet by 
POWER ENGINEERING, of which hun- 
dreds of copies were distributed to 
readers requesting it as a result of an 
abstract published in the October 
1951 issue. 

Simultaneously, a reversible pump- 
turbine installation, as shown in Figs. 
3 and 5, was being planned for the 
Flatiron Power and Pumping Plant 
of the Colorado-Big Thompson Proj- 
ect by the U. S. Bureau of Reclama- 
tion. It was the first of this type to 
go into operation and was described 
in an article Flatiron Tests First 
U. S. Pump-Turbine, Power ENGI- 
NEERING, September 1954. Subse- 
quent papers by Frank A. Jaski of 
Allis-Chalmers, John Parmakian of 
the Bureau of Reclamation and H. H. 
Roth of Allis-Chalmers have given 
additional details of mechanical and 
electrical design and results of tests 
on the Flatiron unit. 

Next in 1952 came announcement 
that the largest reversible pump- 
turbine yet built would be installed 
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Fig. 4. Pumped storage installation at Buchanan Dam, Texas, Lower Colorado 
River Authority. Separate generating and pumping units. One new 12,500-kva 
hydroelectric generating unit; one 13,500-hp motor driving 800 cfs pump. One 
leg of penstock Y goes to No. 3 generator, other to butterfly valve, then to pump 


at the Hiwassee Dam plant of TVA. 
This unit is shown in Figs. 1 and 2. 
By the time this is published, installa- 
tion of the unit will be practically 
completed. This pump-turbine unit, 
according to TVA engineers, costs 
only 26 per cent more completely in- 
stalled than a conventional hy4dro- 
electric unit. 

Thus, at present, we have four 
pumped storage developments in the 
United States: Rocky River, Bu- 
chanan, Flatiron, Hiwassee, the latter 
two including reversible pump-tur- 
bines. 

But interest in pumped storage has 
been growing in all sections of the 
country and a number of specific in- 
stallations are planned or under way. 

For the great Brazos River De- 
velopment in Texas, definite plans 
are under way for installation of 11 
reversible pump-turbine units at 
various points along the river. Also 
in Texas, studies are under way for 
their use in two other river basins. 

In the great re-development proj- 
ect now going on at Niagara Falls, 6 
pump-turbines will be installed in the 
Sir Adam Beck Station of the Hydro 
Electric Power Commission of On- 
tario. These units, to be built by 
Englich Electric Co. of Canada, Ltd., 
will be rated at approximately 


50,000 bhp and will have reversible 


mixed-flow runners with variable- 
pitch blades. Although these units 
are not in the U. S., they should be 
included in this analysis because of 
the joint Niagara development. 

For the American side plants at 
Niagara, quotations have been made 
to the interested engineers on 8 
reversible pump-turbines. 

So now, for the future, we have a 
total of 25 pump-turbines either 
being quoted on, or estimated, or on 
order. But there are still more possi- 
bilities for pumped storage. 

In a certain Midwestern industrial 
plant, most of the needed electric 
power is generated by diesel engines. 
Because of the characteristics of the 
manufacturing processes, the load 
curve on these engines shows frequent 
and very wide fluctuations, produc- 
ing difficult operating problems and 
increasing the operating costs. That 
company has made a study of the 
possibility of using pumped storage 
to flatten out the diesel engine load 
curve, by using water from a nearby 
river in a pumped-storage project. 
This has not yet been carried out but 
it is mentioned here as an example 
worth study by many industries as 
well as by large utility systems. 


Still another large project, on 
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which some calculations for pump- 
turbines have been made, has been 
suggested for installation near Dun- 
kirk, N. Y. In this, a reservoir some 
6 miles long, in a valley in the Alle- 
gheny Mountains, would be formed 
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by dams at each end of the valley. A 
pumped storage plant on the shore of 
Lake Erie would pump water from 
the lake to the reservoir with off-peak 
power, let the water flow back 
through reversible pump-turbines to 
generate peak-load power, and this 
power would be sold to adjacent 
electric systems. Pump-turbine units 
of as much as 80,000 kw capacity 
would be used. But at this writing, 
the project is in the earliest stages of 
planning. 
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Fig. 5. General cross-section, reversible pump-turbine installation, Flatiron 
Power and Pumping Plant, important component of Colorado-Big Thompson Project 


But the potentialities of pumped 
storage, now that we can do it with 
compact reliable reversible pump- 
turbines at a cost that is justifiable, 
go far beyond the specific installa- 
tions noted above, important as they 
are. The tremendous present and fu- 
ture expansion of our power systems 








and the introduction of a large pro- 
portion of our power generating ca- 
pacity in the form of nuclear power 
plants may greatly increase the appli- 
cation and use of pumped storage. 
For one thing, as size of thermal units 
and systems increase, larger size 
pump-turbines can be built. For an- 
other, as larger steam units for high- 
pressure or supercritical pressure are 
employed in our expanding systems 
and as nuclear plants enter the 
systems, the problem of maintaining 
high load factors on these plants will 
increase. 

At the time the first reversible 
pump-turbine continued on page 130 





Table of definitions of terms, suggested by some engineers, to promote clarity in discussions of pumped storage projects 


PUMPED-STORAGE PROJECT (as related to hydroelectric power)—A 
project so designed that part or all of the water used to generate power is 
supplied by pumping from an afterbay, lake, river, or other source by means 
of a pump of suitable design, as distinguished from water entering the 
reservoir from natural stream flow only. 


POWER DAM—A barrier of major construction placed across a siream, 
ravine, gulch, or other geophysical depression to form a reservoir for storing 
water for power generation. 


RETENTION DAM—A barrier much lower in height than a power dam 
constructed across a stream some distance downstream from a power dam 
to form a small reservoir as a source of pumping water. 


RESERVOIR—The storage space provided behind a dam for storing water 
for future use. 


FOREBAY—The enlarged body of water directly above the intake of the 
power dam; a reservoir of water behind a dam to be released through a 
pipe or pipes for power or other purposes. 


AFTERBAY—The body of water formed below the power dam by the 
retention dam, or another power dam for storing the water discharged from 
the forebay. 


SUCTION POOL—Afterbay. 


STORAGE—The amount of water held in the reservoir, forebay, or afterbay 
for future use. 


EFFECTIVE GENERATING HEAD—The net head or pressure exerted upon 
the turbine to produce power. It is the gross head minus all friction losses. 


DYNAMIC HEAD—The net head or pressure against which a.pump must 
act in raising water from one level to a higher level. It is the gross head with 
all the friction losses added. 
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REVERSIBLE UNIT—To date, this is a specially-designed, dual-purpose com- 
posite pump, turbine, motor and generator, so constructed that when operated 
in one direction of rotation it will act as a turbine, propelled by released 
water flowing from forebay to afterbay and driving a generator for the 
production of hydroelectric power; and when operated in the opposite 
direction of rotation it will act as a motor and pump to return water from the 
afterbay to the forebay that had been previously discharged when acting 
as a turbine. 


GENERATOR-MOTOR—The dual purpose electrical component of a re- 
versible unit used as a motor for pumping and as a generator for power 
generation, as distinguished from a “motor-generator set.” 


PUMP-TURBINE—The dual-purpose hydraulic component of a reversible 
unit, used in one direction of rotation as a pump, and used in the opposite 
direction of rotation as a turbine, and as distinguished from a “turbine- 
pump.” 


TWO-SPEED GENERATOR-MOTOR—Same as “Generator-Motor” except 
that it is especially designed to operate at one speed for generating, and a 
higher speed for pumping. 


PEAKING PLANT—An electrical generating plont, hydroelectric or thermal- 
electric, operating on that portion of the electrical load above the base load. 


ON-PEAK CAPACITY AND ENERGY—Electrical generating capacity and 
resultant energy generated therefrom required during periods of relatively 
high system demands of customer and furnished by the supplier. 


OFF-PEAK CAPACITY AND ENERGY—Electrical generating capacity re- 
leased from the “on-peak load” and available for use if and when required 
to serve some load other than the regular schedule. The amount of time this 
capacity is available determines the energy available therefrom. 





Fig. 1. Showing the transmission line calculator assembled. It 
consists of a base chart and three pivoted scales or vectors 


Fig. 2. Arrow shows ratio of generator end to receiving end 
volts on load and also phase angle between the voltages 


Transmissicn Line Problems Are Easy With 
This “Make-It-Yourself" Calculator 


C. P. Steinmetz and Dr. Edith Clarke of General Electric Company 
developed this ingenious device for simplifying transmission line 
calculations. If you want one write to the Editor for a set of full-size 
cutouts with instructions for making the model and for using it 


Be ey Proteus Steinmetz con- 
A sidered his three greatest con- 
tributions to electrical science to be: 
(1) his discovery of the law of hys- 
terisis, enabling magnetic losses in 
electrical machinery to be accurately 
forecast; (2) his theory of electrical 
transients, which led the way to the 
development of lightning arresters to 
protect high power transmission lines: 
and (3) his simplification of alternat- 
ing current calculations that enabled 
the average engineer to work with 
alternating current, an accomplish- 
ment largely responsible for the rapid 
progress made in the development of 
alternating current equipment for in- 
dustry. 


Eliminates Tedious Calculations 

The Calculator shown here is a 
good example of Steinmetz’ talent 
for simplifying the complex. By 
means of it the long and tedious cal- 
culations required for transmission 
line phenomena are reduced to a 
simple form in which they can be 
used by anyone having an elementary 
knowledge of the principles of electri- 
cal engineering. 

The Calculator was constructed by 
Steinmetz in collaboration with Dr 
Edith Clarke when she was in the 
Central Station Department of Gen- 
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eral Electric Company at Schenec- 
tady. Edith Clarke was a remarkable 
woman. She knew more about trans- 
mission line theory than dozens of 
male electrical engineers put together, 
and the Calculator described here is 
the kind of ingenious and accurate 
device one would expect from these 
two remarkable people. 


Results Are Accurate 


If this working model of the Trans- 
mission Line Calculator is carefully 
assembled, it may be used to ad- 
vantage in preliminary calculations 
to obtain the voltage, current, power 
factor and power at the generating 
end of a transmission line when the 
voltage, load and power factor at the 
receiving end are known. 

If mechanically correct, it will give 
results without appreciable error for 
lines up to 250 miles in length at 60 
cycles, 300 miles at 50 cycles, or 600 
miles at 25 cycles. For lines 400 miles 
in length at 60 cycles the error may 
be about 1 per cent. The error in- 
creases with length of line, but even 
at the extreme range of the Calculator 
it will not be much more than 2 per 
cent for voltage and current values. 
Since the power at the generator end 
is obtained from the product of volt- 
age and current the error in the power 
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may be twice as large as that in volt- 
age or current. However, it will still 
be small, and at other ranges except 
the extreme the error will be less. In 
general, the values obtained with the 
Calculator are high rather than low. 

The Calculator consists of four 
separate charts or scales mounted on 
cardboard and assembled to form a 
working model. Use of this model for 
some of the calculations are shown in 
Figs. 1, 2, 3 and 4. The parts of the 
Calculator are too large to print here 
conveniently, so we are showing a 
reduced version of the various parts 
(see Fig 5) and meanwhile we are 
printing them separately full size in 
which form they will be available, 
free of charge, to any reader who 
requests them. 


Directions Also Available 


With the complete cut-outs will 
come directions for assembly, and 
also directions for its use. Knowing 
the receiving end power, current, 
voltage and power factor, the Cal- 
culator enables you to figure simply 
and quickly the sending end voltage, 
current, power and power factor for 
various loads and power factors. In 
addition to values for various loads, 
no-load charging currents and short 
circuit currents can also be obtained. 
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Fig. 3. Arrow showing no-load ratio between generator end Fig. 4. Arrow shows ratio between generating and receiving 
and receiving end volts includes adjustment for condenser kva end current for a particular value of load and power factor 





A TRANSMISSION LINE CALCULATOR SUPPLEMENT No! 
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If you want a set of full-size 
cutouts, with instructions for as- = ears 
sembling and using the calculator, ? 
write to the Editor, or use one of a) 
the prepaid postcards elsewhere 
in this issue. Just write TRANS- 
MISSION LINE CALCULATOR on 


the card and mail it to us 


VECTOR Ne.! 




















Fig. 5. Separate parts of the calculator. Each part is cut out, pasted on cardboard, and assembled to make working model 
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Fig. 1. Reactor operator J. L. Redford 
(left) mans the console in the homo- 
geneous reactor control room while 
J. W. Hill, Jr., shift supervisor, uses the 
intercom to talk to the other operators 
in the Oak Ridge National Laboratory's 
experimental nuclear power plant 


And Now—Licensing of Nuclear 
Reactor Operators 


Radiation and contamination hazards in nuclear power plants 
require that operators be properly trained in safety practices and 
furnished with suitable protective equipment. New AEC regulations 
governing the licensing of operators have just been put into effect 


( N JANUARY 3, 1956 the U. S 

Atomic Energy Commission is- 
sued regulations covering the licens- 
ing of persons responsible for hand- 
ling the controls of reactors and 
other nuclear facilities used in the 
civilian atomic energy industry. 
These regulations became effective 
early in February. From now on, 
every operator of reactor controls 
must pass an operating test and a 
written examination to show his 
understanding of the general design 
and characteristics of the facility for 
whose safe operation he will be re- 
sponsible. 

This move on the part of the AEC 
is further evidence of the growing 
importance of nuclear energy in our 
industrial system. It indicates that 
nuclear science is rapidly passing the 
experimental and speculative stage 
and is now entering the practical era 
of commercial use on a significant 
scale. 

Of course, this regulation applies 
to the operators of all types of nu- 
clear reactors, experimental and plu- 
tonium production reactors as well as 
reactors for the generation of electric 
power. At present, outside the USSR, 
there are no nuclear power plants in 
operation which were built for the 
specific purpose of generating com- 
mercial electric power. Some time 
this year, in England, Calder Hall 
station, which is the first large nu- 
clear power station in the world, will 
go into operation, and in this country 


Shippingport station is expected to 
be completed in the summer of 1957. 

At the moment, therefore, we have 
no need for nuclear power plant 
operators, but the Atomic Energy 
Commission is looking ahead so that 
when the first nuclear power stations 
go into service, properly qualified 
operators will be available to run 
them. 

While a nuclear power plant differs 
from a conventional fuel-fired plant 
only in that the heat for generating 
steam is produced in a nuclear reactor 
instead of a coal, oil, or gas-fired fur- 
nace, there are great differences not 
only in the operating techniques but 
also in the possible dangers to per- 
sonnel and equipment. The operators 
of nuclear reactors must have knowl- 
edge of these hazards despite the fact 
that when nuclear power plants are 
placed in operation they will be as 
foolproof and automatic as the de- 
signer can make them. 


Reactors Need Close Supervision 

One great difference between a 
nuclear power plant and a conven- 
tional fuel-fired plant lies in the tre- 
mendous energy potential stored in 
the fuel assemblies of nuclear re- 
actors. The amount of energy in- 
herent in the fuel undergoing com- 
bustion in even the largest of our 
conventional boilers is small — of 
the order of around 50 kilowatt hours. 

To produce the heat energy the 
fuel has to be supplied continuously. 


By ANDREW W. KRAMER 


Editor, POWER ENGINEERING 


A nuclear reactor, on the other hand, 
may contain sufficient fuel for more 
than a full year of operation. Con- 
sider, for example, the fuel charge 
of the proposed fast breeder reactor 
of the Detroit Edison group. The 
critical mass of this reactor will con- 
sist of 450 kg (9900 lb) of uranium 
235. The energy stored in this assem- 
bly is equivalent to some twenty 
billion kilowatt hours. While it is un- 
likely that such a fuel charge would 
explode in the way an atomic bomb 
explodes, the rate of energy develop- 
ment can, nevertheless, be enor- 
mously rapid. This was demonstrated 
in Dr. Zinn’s experiments with the 
Borax reactor at the AEC National 
Testing Site in Idaho when all the 
control rods of a boiling water reactor 
were suddenly ejected.' The power 
level rose from practically nothing to 
more than ten million kilowatts in a 
tenth of a second. 

These experiments of Dr. Zinn 
were made to prove the inherent 
safety of the negative temperature 
coefficient type of reactor and the 
fact that the reactor was destroyed 
in this final test did not disprove the 
theory that the expansion of the 
water, by virtue of its heat, or its 
expulsion from the reactor core, re- 
duces the reactivity. Actually, the 
reactor did shut itself down by de- 
creasing the reactivity, but not be- 


1 Power Engineering, Sept. 1955 — Geneva Re- 
port on Boiling Water Reactor Shows It Simple, 
Safe, Promising. 
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fore the sudden production of steam 
exploded the reactor vessel. In an 
actual plant it is unlikely that the 
reactor control rods could ever be 
removed from the reactor as fast as 
they were in Dr. Zinn’s experiment, 
but there is always a possibility that 
something can go wrong and it is at 
such times that knowledge on the 
part of the operator becomes of 
paramount importance. 

A nuclear reactor will not act like 
an atomic bomb under any circum- 
stances as it is extremely difficult to 
produce a bomb-type reaction but, 
as shown by the Zinn experiments, 
the rate of power rise can be fast 
enough to cause a steam explosion. 
Under such conditions the rate of 
energy release is always less than 
would occur with the explosion of 
TNT. The heat release in any possi- 
ble nuclear transient usually would 
be the equivalent of the energy re- 
lease in anything from two to 200 lb 
of TNT, but at slower rates. To this 
should be added the heat release 
from a possible chemical reaction 
between the fuel, its cladding, and 
the water coolant or air. This energy 
release might be higher, by factors 
of 10 to 100, than the nuclear energy 
since uranium, thorium, aluminum 
and zirconium are all high in the 
electromotive series and these metals 
may react violently with water. 

It must be understood that the 
regulations for licensing operators 
apply only to the person who has 
the authority and responsibility for 
deciding how and when the controls 
of a reactor shall be manipulated, 
and who works the controls himself 
or directs someone else to do so in his 
presence. They do not apply to the 
operators in the turbine room or to 
the operators in the main control 
room who control the electrical out- 
put of the station. The work and 
duties of these men will not be essen- 
tially different from what they are 
today in conventional fuel-fired sta- 
tions. 

The operators of the reactors, 
however, have an entirely different 
type of equipment under their con- 
trol than their counterparts — the 
boiler operators in present-day 
stations. The response of a boiler to 
transient conditions is very slow 
compared to that of a nuclear reactor. 
The controls of a boiler are less sensi- 
tive and the operators have more 
time to make adjustments in case 
of a sudden excursion from normal 
operating conditions. 


Effect of Transients 


Starting procedure in the case of a 
reactor is also quite different from 
that of a boiler. When a reactor is 
being started up the instrumentation 
is operating with very little informa- 
tion because of the low level of de- 
sired radiation compared to the back- 
ground radiation resulting from pre- 
vious operation at full power. 

The low power level at time of 
starting also provides very little de- 
generative feed-back to arrest a 
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severe power transient. This means, 
in the case of a watercooled reactor, 
that if the reactor power starts to rise 
abruptly, there is not enough power 
being supplied to heat up the water, 
and so cause a loss of reactivity be- 
cause of the negative temperature 
coefficient. The negative temperature 
coefficient of reactivity is designed 
into the reactor so that an increase in 
temperature lowers the criticality of 
the reactor. Due to the fact that the 
temperature of the reactor does not 
change with power level at very low 
power levels, the coupling between 
the temperature coe‘ficient and the 
reactor power is very slight. 

The reactor could go up in power 
on a very steep exponential excursion 
and damage would be caused before 
the temperature coefficient, which 
would come into play at higher power 
levels, would have a chance to act. 
The reason this is so is that there is a 
time delay in the transfer of energy 
from the nuclear fuel elements to the 
water. 


Neutron Fuse 


Sensitive instrumentation nor- 
mally prevents the possibility of the 
abnormal behavior just described, 
and also if the designer has properly 
considered the transient character- 
istics of the reactor many of the pos- 
sible abnormal conditions can be 
minimized by design changes or addi- 
tional controls. Beyond a certain 
point, however, control systems are 
not wholly effective. Reactor tran- 
sients may take place in microsec- 
onds. Most mechanisms, on the other 
hand, require hundreds of millisec- 
onds to terminate a transient due to 
limitations on speed of motion. Thus, 
a control system usually cannot 


handle excursions having periods less 
than a few hundred milliseconds 
without damage to the core elements. 

A neutron fuse, containing fission- 
able material, has been suggested by 
several reactor engineers as a device 
which would be detonated by a sud- 
den increase in reactor flux and 
would then emit a neutron absorb- 
ing compound which would shut 
down the reactor. Such a device 
would be useful if the period of power 
rise was not shorter than about 20 
milliseconds, but so far a completely 
satisfactory neutron fuse system has 
not been designed. 

These somewhat random remarks 
about nuclear reactor characteristics 
are presented here to show that the 
operation of a nuclear reactor in- 
volves a rather high degree ot tech- 
nical knowledge and responsibility 
far more than in the case of con- 
ventional boiler operation. These 
facts pertain to a greater or less de- 
gree to all types of reactors, experi- 
mental as well as power and produc- 
tion (Hanford type) reactors. 

The accidents which have oc- 
curred so far were in reactors designed 
for experimental work. These mis- 
haps took place at times when critical 
conditions prevailed, not when they 
were in the normal operating condi- 
tion. This was the case in the accident 
to NRX at Chalk River, Canada, 
several years ago. 


Accidents Due to Operating Error 


Of the several transients experi- 
enced in this country, only one has 
been due to equipment failure. All 
the others were the result of operating 
error. The damage in each case was 
zero to moderate, with little loss of 
equipment or material. The ensuing 
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Fig. 2. Radiation sources to which nuclear power plani workers may be exposed 
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discharge of radioactive material 
has also been moderate, requiring the 
order of a week for clean-up. The ac- 
cident at Chalk River was due to a 
transient which occurred as the com- 
bined result of operator error, mal- 
function of equipment, and certain 
autocatalytic features of the reactor. 

As is well known, in this case dam- 
age to the plant was large and a full 
year was required for clean-up. Large 
amounts of fission products and 
long-lived alpha emitters? were stored 
in the reactor as a result of long 
continuous high power operation. 
Just by chance part of the fuel assem- 
bly had been replaced just prior to 
the transient. 

The dangers inherent in reactor 
operation are not those which might 
result from an explosion of the reac- 
tor core or the pressure vessel but 
from the spread of radioactive ma- 
terials. Few people who have not had 
first hand experience with radioac- 
tive contamination have any concep- 
tion of its insidious character. Here 
is something one cannot see, cannot 
feel, cannot smell, indeed none of 
our senses give us the slightest indi- 
cation that it may be present, yet it 
is very deadly. 


Radiation versus Contamination 

Of course, in evaluating the effects 
of radiation danger it is important to 
distinguish between radiation and 
contamination. Radiation may be 
present under normal operating con- 
ditions. Contamination is_ nearly 
always the result of a mishap, an 
error of judgment, or an unknown 
condition. A given amout of radio- 
active material is considerably less 

? Fission products which accumulate in a reactor 
as a result of the fission of the uranium nuclei are 
intensely radioactive and are of a wide variety 
Some are short lived, that is, they disintegrate into 
stable isotopes rapidly. Others disintegrate slowly 
and continue to emit radiation over many years 
There are three kinds of radiation. First there are 
the alpha rays which are helium nuclei. These are 
short range but often long lived. Second is the beta 
radiation electrons. These have longer ranges 
Finally, there is the gamma radiation — intensely 
peavtenties x-rays which have long ranges and are 
viologically dangerous. 
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hazardous when it is fixed than when 
it is free to move about. The hazard 
from fixed radioactive materials is 
that of external radiation, usually 
only the gamma radiation when the 
material is enclosed. Once radioactive 
material gets loose, the possibility of 
its getting into the body by inhaling, 
drinking and eating arises, and the 
potential hazard is that of radioactive 
material lodged inside the body. 

For example, suppose we have one 
curie * of Sodium-24 in a tight alu- 
minum container, with walls thick 
enough to stop all the sodium-24 
beta particles. This source will de- 
liver a gamma-ray dose of 21 roent- 
gens per hour at a distance of one 
foot. The air distance from this 
source at which a dose of 0.3 roentgen 
(the maximum permissible occupa- 
tional exposure is 0.3 r per week) will 
be received in 40 hours is 53 feet. If, 
on the other hand, this same amount 
of sodium-24 is dispersed as a fine 
dust in the air, it will bring a volume 
of air equal to some 18 million cubic 
feet to the maximum concentration 
(2 X 10 microcuries per cc), that is, 
about 30 times the volume involved 
when the substance is fixed. This 
shows how much more dangerous 
contamination is than radiation. 

In future atomic power plants, 
therefore, it will be imperative that 
there be radiation monitoring 
throughout the entire plant — tur- 
bine and auxiliary rooms as well as 
the reactor building itself — because 
there will always be the remote 
possibility of an accidentical leak 
somewhere in the system. All plant 
workers will have to be equipped 
with one or more types of radiation 
monitoring instruments so that a 
continuing record of the radiation 
exposure can be kept for each em- 

* At the present time the curie is defined as the 
quantity of any radioactive material giving 3.70 « 
10'° disintegrations per second. This is the number 
of disintegrations that one gram of radium undergoes 
pe r second, 

« The roentgen represents the gaan of x-rays 


or gamma radiation that will produce, as a result of 
ionization, one electrostatic unit of electricity. 


ploye. Hours of work, particularly 
in the higher levels, should be regu- 
lated and all workers should be sub- 
jected to careful periodic medical 
checks, including assay of the 
amounts of radioactive material 
which they may have acquired in 
their bodies. 

If this sounds ominous, it is meant 
to be. Fig. 1 is a chart from a paper 
by G. Hoyt Whipple of the Univer- 
sity of Rochester, N. Y., presented at 
the Nuclear Engineering and Science 
Congress last December. It shows 
the sources of radiation to which 
workers in a nuclear power plant may 
be exposed. It also serves as a crude 
flow sheet for the radioactive ma- 
terials in the plant. Air, gases, water 
and other materials are freed of 
radioactivity by decontamination 
and decay, or are diluted to the point 
where they can be released into the 
environment, that is, released from 
further control. 


Prolonged Exposure to Radiation 


While the permissible occupational 
radiation dose has been set at 0.3 r 
per week, it cannot be assumed that 
even this small amount will not have 
a cumulative effect over a period of 
many years. As pointed out by Pro- 
fessor Whipple, extensive animal 
experimentation shows that repeated 
small doses of radiation reduce the 
life expectancy of the exposed indi- 
viduals by an amount directly pro- 
portional to the total dose. The re- 
sults of this type of experiment are 
shown in Fig. 2. It is important to 
know that individuals in the irradi- 
ated group die, in general, from the 
same causes as do the individuals 
in the control group; the difference is 
that they die a little sooner. It is im- 
possible to assign radiation as the 
cause of death in any individual case. 

An individual who receives the 
maximum permissible exposure of 
0.3 r per week will accumulate a to- 
tal dose of 450 r in 30 years. Ex- 
trapolation of the available life span 
shortening data suggests that this 
dose will reduce the life expectancy 
of the exposed individual about three 
years. 


Danger of Genetic Changes 

In considering these effects of 
radiation no account is made of the 
possible genetic changes which radia- 
tion may bring about. While the 
subject of genetic change due to 
radiation is controversial, it is well 
established that radiation applied to 
the reproductive cells of living or- 
ganisms will induce changes in the 
genetic material of these cells. These 
changes are in direct proportion to 
the dose and genetic changes of this 
sort are usually detrimental. 

Thus, while the maximum permis- 
sible exposure recommended by the 
National Committee on Radiation 
Protection of 0.3 r per week is safe 
enough as far as immediate danger 
to personnel is concerned there is no 
definite assurance that in the long 
run even this small amount of radia- 
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Fig. 4. Special safety features at Oak Ridge. Weighted cylinders are held in 
place by an electric solenoid. if electric power supply fails, cylinders fall by gravity 
and develop hydraulic pressure which plunges control rods into shut-down position 


tion is not detrimental. A number of 
installations, therefore, have adopted 
one tenth of the maximum permissi- 
ble exposure or 0.03 r per week as a 
working criterion, and every reason- 
able effort is made to reduce the aver- 
age exposure below this. 

Operators in future nuclear power 
plants can be sure that every effort 
will be made in the design of the sys- 
tem to protect the workers from 
radiation danger. Fuel elements, for 
example, will be unloaded from the 
reactors behind proper shielding by 
remote control apparatus and after 
their removal they will be held in 
storage until the radioactivity has 
decayed to a value to permit safe 
transportation to chemical reprocess- 
ing plants. The necessity for such 
procedure will be evident when it is 
realized that exposure to the direct 
radiation from a fuel element of a 
large reactor during its removal for 
as short a time as a millionth of a 
second would constitute a lethal dose. 

Of course, it is unlikely that any- 
body would ever be exposed to such 
intense radiation under normal oper- 
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ating conditions but in the event of 
a serious accident, an intense burst of 
radiation could have serious conse- 
quences. It is for this reason that 
operators of nuclear plants must be 
thoroughly familiar with the tre- 
mendous force and unseen dangers 
under their control. — 


Protection Philosophies 


In the case where laboratories are 
involved in the testing of hot mater- 
ials two choices are available to pro- 
vide adequate protection of the per- 
sonnel and facilities. There are two 
basic philosophies; one is known as 
dilute, disperse, and decontaminate, 
and the other, as concentrate and 
contain. 

In practicing the dilute and dis- 
perse philosophy, the radioactive 
material is directly accessible to the 
worker; this practice is similar to 
normal chemical laboratory opera- 
tions. The worker is protected by the 
design features of the building, the 
use of special clothing, and careful 
monitoring of his working area. Spe- 
cial emphasis is placed on develop- 


ment of good laboratory technique. 
If excessive radioactive contamina- 
tion is discovered, it is necessary to 
take immediate steps to decontamin- 
ate or supply additional protective 
equipment. 

In theory the method has merit 
but the weak link in this philosophy 
is human fallibility, since one mistake 
can cause widespread contamination 
which may require long and elabo- 
rate decontamination measures to 
bring the involved area back to its 
previous condition. 

The second philosophy requires all 
radioactive material to be isolated 
from the worker at all times. This 
practice is accompanied by use of 
gloved boxes, junior caves, and other 
specialized equipment designed to 
handle radioactive material in en- 
closures that isolate it from the 
worker. This isolation minimizes the 
hazards from human error. 

As already mentioned few people 
who have not had experience with 
radioactive contamination can have 
any conception of its insidious nature. 
A brief history of an actual case, 
therefore, may be of interest. 


When Radioactivity Gets Loose 


About four years ago a tiny glass 
capsule containing 40 milligrams of 
radium sulfate was unknowingly 
stepped on in a student laboratory. 
Sixteen hours after the spill the U. S. 
Naval Radiological Defense Labor- 
atory personnel, who had _ been 
called in for assistance, found wide- 
spread contamination of the building, 
its furnishings, the students and their 
belongings. 

It took three months of difficult 
work to clear the building to the 
satisfaction of the agency responsible 
for the safety of the personnel. The 
first step was to seal the building and 
proceed with the more urgent prob- 
lem of decontaminating the students. 
Exposed parts of students’ bodies, 
clothes and shoes were highly con- 
taminated. Personal effects were 
radioactive; flooring, foot pedals, 
and steering wheels of automobiles; 
door knobs, towels, furniture, blan- 
kets, pencils, and similar articles in 
homes. 

Students brought to the decon- 
tamination center were carefully 
monitored. Contaminated skin areas 
were scrubbed with soap and with 
citric acid, a procedure that proved 
only partially successful. Subsequent 
treatment consisted of scrubbing 
with a warm solution for two minutes 
followed by rinsing. This was re- 
peated until no further reduction in 
contamination occurred. With wool 
clothing; vacuum cleaning and dry 
cleaning were effective when the 
original contamination level waslow 
but such clothing could not be treated 
when the levels were high. Cotton 
clothing and other washable fabrics 
were cleaned adequately by U.S.N.- 
R.D.L. standard laundry procedures. 
Floor mats, seat covers, and similar 
permeable materials could not be 
satisfactorily. continued on page 133 
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Addition of two large electric furnaces 
on Detroit Edison's system was made 
possible when these 3 GE 12,500-kva 
current limiting reactors and 50-mva 
synchronous condenser were put on a 
steel mill line at Trenton, Mich. Reactors 
give 50 per cent reactive drop in a 
75,000-kva, 24-kv circuit feeding mill 
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Rugged foundations go in for GE's new milling machine, a 1,230,000-lb monster 
measuring 120 by 35 by 42 ft. It will be capable of machining work up to 18 ft 
wide and 16 ft high. Foundation rests on 44 H bearing piles reaching down 
100 ft to bed rock, plus 41 other steel piles. Machine cost about $1,500,000 
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A Worthington steam turbine and an ft 
A-C centrifugal blower team up to , ¥ . 
retire an old five-story-high air com- “ = 
pressor at Colorado Fuel & Iron’'s al 
Buffalo blast furnace plant. The turbine 

is governed by a Woodward oil relay 

governor with integral air head, like 

those in compressor turbine units 
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U. of Pennsylvania students learn what 
goes into a transformer from this A-C 
display, one of 30 supplied to schools 


Delays hit the Nasrieh power plant in 
Riyadh, Saudi Arabia, so the Enterprise 
diesel at far left became the nation’s 
first open-air power plant. It operated 
three months in open, five months with 
only a roof, and another four months as 
a partly-enclosed plant. Conditions 
included hot sand blown by high winds 
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One billionth of an inch change in the 
distance between crystal facets can be 
detected by this double-diffraction X- 
ray spectrometer. It was built by GE 
at the Hanford plutonium works to 
study damage to solids caused by 
heat and radiation in atomic piles. Ob- 
ject: Reactor elements that last longer 








Now 50,000 kw, ultimately 150,000 
kw, this new plant on Lake Superior’s 
North Shore will supply power to the 
Reserve Mining Co.'s new taconite pro- 
cessing piants nearby. The plants re- 
quire about 100 kwhr per ton of iron 
ore pellets produced from taconite, a 
low-grade ore. Pulverized bituminous 
coal (550 tons per day) will be brought 
in to the Silver Bay site by lake boat 
during the shipping season. The E. W. 
Davis processing plant will have an 
annual capacity of 3,750,000 tons iron 
ore pellets and a second plant at 
Babbitt, Minn., will produce 300,000 
tons annually. The Davis plant, being 
adjacent to the power plant, will receive 
heating and process steam from that 
source. A 40/50-mw Westinghouse 
turbine generator (lower right) will get 
steam at 1325 psia, 1005 F from a 
450,000-Ib-per-hr B & W boiler, dis- 
charge it into a vertical A-C condenser 
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This well-stacked plant is the Valley Steam Plant, going up in Los Angeles. An 
electrical engineer is shown checking conduit leading to obstruction lights atop 
250-ft stack at $80,000,000 plant. About 60,000 ft of Spang conduit was used 











An Engineer Discusses Effective 


Author's dual qualifications—as an artist and an engineer— 
give weight to his ideas on proper use of color by engineers. You 
may not agree with his views, but they are difficult to disprove 


{ p THE AVERAGE business ex- 
ecutive, color is something for the 
birds. He may be interested in color 
in an off-hand way; he has some 
choice when it comes to buying a new 
car, he may even be an amateur 
painter or gardener on the side. But 
when it comes to the use of color in 
the plant or office, he is only slightly 
interested. This is because he lacks 
education and training in color, or 
has a feeling that color is something 
effeminate, and therefore, to be 
avoided. 

Nevertheless, it would be a pretty 
drab world without color, and its ef- 
ficient use may actually show up in 
the annual statement. In an intensely 
competitive world color may well be 
the small item that makes the dif- 
ference between profit and loss. This 
is easy to see in a piece of merchan- 
dise, like a cake of soap or an auto- 
mobiie, but is more difficult to un- 
derstand when we are thinking in 
terms of operating an _ industrial 
plant. Unless the use of color makes 
the employee more efficient in the 
overall sense, the use of color is an 
extravagance and cannot be justified. 


Effect of Light and Dark Color 


The effect of color and surround- 
ings on man has only been very 
slightly explored. In its broader as- 
pects, we know that the gods of the 
ancient Greeks were always con- 
nected with the tops of mountains 
and sunlight, while the evil spirits 
were associated with the lower re- 
gions of the earth. The coal miner is 
a notoriously lugubrious character 
while the sailor on the high seas is 
more often as not dubbed as jolly. 

No one entering a great cathedral 
can avoid the sense of reverence. 
And a dimly-lighted night club is 
not conducive to sound thinking 
although some places of business I 
have seen were worse than night 
clubs. 

Some excellent work has been done 
in hospitals, restaurants and schools 
in relating color to the psychology 
of the human being, but there is 
much left to be achieved in this 
respect. When we get into the indus- 
trial plant, in most cases the color 
and surroundings are left to the 
whim of one or two individuals, one 
of whom may be color blind. I have 
long since come to the conclusion that 
one of the prime requisites for the 
professions of billboard and two-tone 
automobile designers is color blind- 
ness. It seems impossible to account 
for their mistakes in any other way 
than sheer devilishness. 
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All of us, of course, would like to 
take a look into the future as a sort 
of measuring stick for the progress 
we have been making. So far we do 
know that pleasing colors and sur- 
roundings have an important effect 
on the human being. Just how colors 
affect us as groups and individuals 
are problems for further investiga- 
tion. Basically, the ideal combina- 
tions of color will contribute toward 
the highest efficiency of the worker 
and the executive in his plant or of- 
fice. I feel certain that when the ef- 
fects of these surroundings are fully 
appreciated, management will be so 
thoroughly sold that it will demand 
that the most effective use be made 
of color to obtain a higher level of 
operating efficiency. 


Warm and Cold Color 

In selecting a combination of colors 
it is fundamentally important to 
know the effect of both the warm 
and the cold colors. Some time ago 
I visited a brand new control room 
in a super power station. And the 
control room in any central power 
station is usually the visitor’s de- 
light. Here is the brain of the power 
system, and the layman stands in 
awe at the display of instrument 
panels with the various lighted dials 
set like jewels in a spacious back- 
ground designed in the latest fashion 
for control rooms. 

This control room was a beautiful 
job but the load dispatchers had dif- 
ficulty in keeping awake during the 
night shifts. The reason, of course, 
was obvious—-the predominating 
color was a grayed blue with bluish 
fluorescent lighting. During the night 
hours when the control room was 
dimly lighted, except for the instru- 
ment boards, there was a completely 
restful scene. So it would be very 
easy to doze off under those condi- 
tions during hours when there wasn’t 
much dispatching to do. 

Correcting this situation com- 
pletely was impossible without a 
considerable outlay of cash, and 
would not have been advisable at 
that particular time. Color aids, 
however, were a great help in keeping 
the dispatchers awake: first, the level 
of illumination was increased pro- 
viding greater brightness, and sec- 
ond, the color of the fluorescent 
lamps was changed to give a more 
stimulating effect. 

Being complete extroverts, chil- 
dren like bright colors; warm, bright 
colors are generally conceded to be 
the colors of youth and energy. As 
people grow older they generally be- 


come more introverted and more 
partial to the cool and somber colors. 
A warm, energetic person, however, 
will enjoy the warm colors regardless 
of age. One of the larger companies 
in our Calumet area recently built a 
new office building. The plant man- 
ager’s office was brilliant in bright 
reds and browns. It suited his per- 
sonality perfectly. He is the beaming, 
energetic type of person. 

There are two places in the mod- 
ern plant for which management will 
“‘buy”’ color for the sake of appear- 
ance. One is the medical clinic and 
the other is the power house. In fact, 
the power house has traditionally 
been the leader as far as cleanliness 
and appearance go. The place to 
start then, is the power house, with 
the hope that the standards set there 
will so appeal to plant management, 
that a precedent will be set and have 
to be followed. 

In preparing the specification for a 
new plant, about the last thing the 
engineer works on is the paint pro- 
gram. If the job costs are running 
high, the easiest place to skimp is in 
the painting. The engineer will ordi- 
narily follow the least line of re- 
sistance, using the earlier precedents 
established by the plant, or those of 
a similar project he has worked on 
before. 

The reason for this is that color is 
something that cannot be measured 
or weighed accurately with any as- 
surance that the correct results will 
be accomplished. The engineer, on 
the other hand, is accustomed to 
dealing with steel and concrete, elec- 
tricity, or fluids, measurable things 
which he can put his hands on. Color, 
however, is less tangible. It is some- 
thing like music. There are a lot of 
rules to follow but these are not of 
much use in the actual production of 
a symphony. 

The maintenance engineer knows 
that painting will be an important 
part of his budget, and since he has 
to work within a fairly fixed yearly 
amount, he is inclined to stick to 
purely protective painting. Perhaps 
we can whet his interest by giving 
practical applications of color for 
some specific areas. 


Designing a New Space 

Suppose that we are designing a 
new space. It has four walls, a ceiling, 
floor, sash perhaps, piping and equip- 
ment. We must keep in mind that 
color is not necessarily paint alone. 

The various textures of brick, con- 
crete, plaster, steel, and glass, all 
have their own colors which are of 
vital importance in completing a 
color scheme. One of the major prin- 
ciples to remember regarding the use 
of color is the fact that it must be 
broken up. A plastered room of one 
color is monotonous, and this is 
equally true of brick, concrete, wood 
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Use of Color 


or any other material. A change in 
texture from a plastered wall to a 
concrete block wall creates a pleas- 
ing effect. Also, if the concrete wall is 
unpainted, the plastered wall should 
not be painted a cool color because 
the concrete itself is cold. Any warm 
color will do. Generally speaking, 
cool colors have blue in them, warm 
colors have yellow in them. Red, of 
course, is never cold. Green can be 
warm or cold depending on the 
amount of blue or yellow. Brown, 
which is actually dark yellow, is al- 
ways warm. Pure gray is cold, but a 
gray can be made warm or cold by 
the addition of other colors. 

Outside illumination from the sky 
or from fluorescent lamps is cool. 
Direct sunshine and incandescent 
lamps are warm. 

Unless you are an expert, stick to 
one color and a texture, two colors 
and a texture, or two textures and a 
color. This applies, of course, only 
to interior work. Let’s start with a 
list of a few colors and textures: 

Warm Cool 
Brown 
Yellow 
Yellow Green 
Warm Gray 
Brickwork 


Blue 


Blue Green 
Cold Gray 
Poured Concrete 


(texture) (texture) 
Brass (texture) Concrete Block 
texture) 
Copper (texture) Steel (texture) 
Woodwork Glass (texture) 
(texture) 
Any combination of warm and 


cool colors in these lists will work, 
but avoid using more than one color 
on one side of the list. In other words, 
if you want the general effect to be 
warm, put in one cool color for con- 
trast, but limit this contrast to one 
color. Similarly, if you are trying to 
produce a cool effect, use one warm 
contrasting color, but do not use more 
than one. 

Interior painting, especially in 
power plants, is usually for appear- 
ance only. Don’t paint any large sur- 
faces which you cannot justify re- 
painting within five years. The tex- 
ture of the original surface often has 
a better appearance than the same 
surface where some of the paint has 
become soiled or flaked. 

Keep the colors grayed and light 
in value. Pure colors are generally 
too strong to be used just as they 
come out of the can. Gray them down. 

Equal quantities of complementary 
colors when mixed together give 
gray. Red when mixed with its com- 
plement green gives gray; the same 
with blue and orange, yellow and 
purple. But a small quantity of green 
mixed with red just takes the bright 
edge off the red, and this is what we 
mean by graying the paint. Blue 
would be grayed with a small quan- 
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About the Author—E. F. Hanford, 
Plant Engineer, Lever Brothers Com- 
pany, Hammond, Ind., is a graduate 
Naval Architect, M. I. T., Class of 1916. 

His early experience was in yacht de- 
signing and shipbuilding. Later he joined 
Stone & Webster, working in power 
plants, coal mines and chemical plants. 
His interest in the soap business devel- 
oped during the early thirties. 

Hanford’s avocation has always been 
in the field of art: early training at 
M. I. T., private instruction under vari- 
ous teachers, and winding up a few years 
ago, with the famous artists’ course. He 
enjoys painting portraits, also does land- 
scapes, still lifes and murals, using oils, 
casein, water color, pastels. He is known 
as much for his Christmas cards as any- 
thing else and some years ago developed 
a special etching process for this work. 


CUDUEETODEEDEANAAAUOEEEEDEATDUEDEEPEDOEUCUUUEEEETT TEED EEE TUTE 





EE 


Te 


tity of orange, and yellow would be 
grayed with a small amount of pur- 
ple. For example, if you want to 
make pink from a bright red paint, 
you should first mix a small amount 
of green (the complementary or op- 
posite color for red), with the red 
paint in order to dull its brightness 
before adding white to it to bring its 
value down from red to pink. 

Piping and ductwork should be 
painted the same color as the back- 
ground. Identification can be by 
bands or lettering on the piping. 
Fire lines and sprinklers are generally 
painted red and there may be special 
cases where piping should be painted 
a particular color. Try to make these 
colors serve as an accent to the whole 
job. 

In the case of the existing plant 
which is already painted in somber 
grays and where the space looks 
shabby, you may be limited in funds. 
This need not discourage you, how- 
ever, since any kind of new paint 
will look good under these conditions. 
The general effect will be enhanced, 
however, if you will follow the simple 
list of warm and cool colors. It may 
not be necessary to repaint the whole 
job. Some of the original paint can 
be retained in the general color 
scheme by just giving it a good clean- 
ing. 

To illustrate this idea, consider 
the boiler house at Hammond, Ind. 
This is a typical Stone & Webster 
job: four 100,000 lb. per hr 3-drum 
Sterling boilers with Foster & 
Wheeler water walls, oil and gas 
fired. The main steam lines are 
brought out to headers on the boiler 
house floor, two boilers to a header. 
The headers are cross-connected and 
the steam lines to the plant run from 
these headers. 

The building walls are buff brick, 
with lots of sash. All piping is painted 
aluminum, the boiler fronts are black. 
The floor is concrete. All control 
panels are black. The main color 
scheme is silver and concrete gray, 
with black boiler fronts and some buff 
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brick. There are brightly polished 
copper pans below the burners on 
the floor. 

These colors combine to form a 
rather dreary picture. There is not 
enough buff brick to set it off. The 
workers see mostly gray with some 
black. But the solution here for im- 
provement would be easy to do. 

First, clean the buff brick walls. 
Second, paint the black boiler fronts 
a high value bluish green. I am not 
advertising anyone’s paint but would 
recommend DuPont’s Dulux Spot- 
light Green No. 501 for these partic- 
ular spots. I know there are going to 
be a lot of groans about this. The 
worst groans, of course, will come 
from the chain-grate stoker boys, and 
I will admit there are some places 
where you have to use black, but, 
please, not all black! 

There are many spots that can be 
brightened up. If there is coal dust 
all over the place, find out where it 
comes from and stop it. Neglecting 
to do this is inefficient, wasteful of 
coal and working time. 


Simplicity Important 

Don’t forget that simplicity is just 
as important in successful color plan- 
ning as it is in other engineering 
projects. The best thing to do is to 
work out a color scheme and stick to 
it. Models or sketches can be of great 
assistance in this respect. Once you 
decide on a color scheme you must 
maintain it. A multiplicity of colors 
is a disadvantage when it comes to 
maintenance and there is nothing as 
shabby looking as a fancy color 
scheme which has not been kept up. 
A good color scheme doesn’t cost 
any more than a poor one, sometimes 
much less, and it will pay dividends 
in improved morale and efficiency of 
your employees. 

I have just touched on a few of the 
high points of color engineering. 
There are no fast rules or formulas 
which can be applied in all cases. 
That, of course, is what makes the 
problem interesting. 
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Adjusting Bearing Pads During 





This is the twelfth article in a 
series describing the scheduled 
overhaul of a 25,000 kw turbine 
generator at U. S. Steel Corp.'s 
South Works in Chicago. When 
all the articles have been pub- 
lished the whole series will be re- 
printed. To reserve one or more 
reprint copies write to the Editor 


| ADIAL CLEARANCE measure- 

ment described in our November 
55 issue showed that slight horizon- 
tal and vertical adjustments of the 
turbine spindle were necessary to 
give design clearances between spin- 
dle and casing. 

Since this type of bearing is quite 
common in many units in service 
today, and since many readers might 


\ 


Fig. 1. Diagram showing arrangement 
of main parts of h-p turbine bearing 


Fig. 3. Top half of bearing showing top 
pad in position and recess for side pad 


Fig. 2. Pedestal with bearing removed. Arrow shows surface on which pads rest. Fig. 4. Shaft in lower half of bearing. 
Lower pad is under heavy load and must make full contact with curved surface Part of side pad can be seen at tight 
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one day find themselves faced with a 
similar problem, the bearing adjust- 
ment method used is described here 
in some detail. 

Diagram in Fig. 1 shows the main 
parts of the h-p end turbine bearing. 
The bearing, in which the shaft ro- 
tates, is supported in its housing by 
four C.I. pads, A, B, C and D. 
Figures 2 to 6 show various views of 
the bearing. 

To raise the spindle, shims were re- 
moved from under pad A (see Fig. 1) 
and inserted under pad B. Side pads 
C and D had their top halves re- 
lieved, as shown in Fig. 7. This relief 
is provided to ensure that no pinch- 
ing occurs when the top half bearing 
pedestal cover is in place. 

To move the shaft in a lateral di- 
rection shims were removed from 
pad D (Fig. 1) and inserted behind 
pad C. In moving the shaft sideways, 
the spherical fit on the top and bot- 





Fig. 5. Lowering shaft and bearing on to pedestal. White ar- 
row shows a side pad, black arrow thrust bearing housing 





Fig. 7. Section through a side pad show- 
ing method of relieving the top half 
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tom pads was lost. Fig. 8 shows this 
interference between pad and hous- 
ing to an exaggerated scale. 

Since the curved edge of the pad 
will jam against the curved part of 
the housing it is necessary to refit the 
pad. This can be done in several dif- 
ferent ways. In this particular case 
the shim side of the pad was ma- 
chined on a slight taper. In most cases, 
however, this refitting of the spheri- 
cal surface is done by scraping and 
the use of blueing to insure at least 
90 per cent contact. 

To re-position the pad so its whole 
curved surface would be in contact 
with the housing, a segment was ma- 
chined off the back of pad A so that 
it rested in position A, (Fig. 8). The 
dotted lines show the original shape 
of the pad, as at A, and the triangle 
XYZ shows the amount of pad that 
had to be skimmed off in a shaper. 
The angles and dimensions shown are 





Fig. 6. Turbine shaft resting in its bearing and bearing resting 
in its pedestal before the pedestal housing was replaced 


greatly exaggerated to make the ex- 
planation clearer. In the actual oper- 
ation, distance YZ amounted to only 
0.060 in. 

Figs. 9, 10 and 11 show shims be- 
ing installed after pad had been ma- 
chined. Weight of the spindle was 
supported by the crane during this 
operation. 

To make pad replacement easier, 
the bearing was rotated to bring the 
bottom pad recess to the top. After 
the pad had been replaced, the bear- 
ing was returned (Fig. 12) to its 
proper position with the pad under- 
neath. Then the spindle was lowered 
to let the bearing rest in its housing, 
as shown in Figs. 5 and 6. 

Later designs have shim packs on 
each side of each bearing pad as well 
as under each pad so that top and 
bottom pads can be shifted sideways 
without difficulty to match changes in 
the shims under the side pads. 





CENTERLINE OF TURBINE SPINDLE IN EXACT CENTER wie CENTERLINE OF SPINDLE AFTER LATERAL MOVEMENT 


Fig. 8. Why lateral shaft move is difficult. When A moves to A, it jams against 
housing. Machining XYZ (A,) needed to keep curved suviac> contact with housing 
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Fig. 9. Cleaning shims and pad after pad had been machined Fig. 10. Reassembling shims and pad in recess in bearing 
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Fig. 12. During assembly, bearing was rotated to bring bot- 
tom pad recess to top. Here bearing with pad in place is be- 
ing rotated back to its proper position befcre shaft is lowered 


When all these turbine overhaul articles 
have been published the whole series will be 
reprinted. If you want to reserve one or more 
copies of the reprint write to the Editor, 110 
S. Dearborn St., Chicago, Illinois. 

The reprints can be used for training 
young engineers, briefing new men before 
an overhaul, illustrating parts when dis- 
cussing turbine problems, etc. 
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Fuels, Fuel Handling, and Ash Handling 


Section 12 





cut along this line 





Gas or liquid——_ 








Resistor 
High pressure leg Scale! 


Low__. 
pressure 
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Recording and Indi- 
cating panel. 


Mercury “U-Tube” 








Fic. 4a__ Orifice type electric flow meter. 


released by the fuel must be considered. 
Therefore, assuming an efficiency of 
75 per cent, a total heat of 1358 Btu 
must be supplied by the fuel for each 
pound of steam produced. 

If the fuel is a typical bituminous 
coal, about 7.7 lb of combustion air 
are needed to produce 10,000 Btu, 
which is equivalent to approximately 
1.04 lb for 1358 Btu. Adding 40 per cent 
excess air to this theoretical value es- 
tablishes the actual requirement of 1.46 
lb of air for each lb of steam generated. 
Then assuming this relationship must 
apply to the full range of operation, the 
steam flow-air flow meter can be cali- 
brated so that both of the pens are 
together on the chart when 1.46 lb of 
air is flowing for each lb of steam. By 
keeping the two pens together at all 
ratings, the proper fuel-air ratio can be 
maintained. Actual calibration of this 
instrument would be accomplished 
through the flue gas analysis as in most 
cases it would be impractical to actually 
calculate the air flow and design an 
exact metering arrangement. 

Although this relationship is based 
on a number of assumptions, it will be 
accurate enough to serve as a reliat' 
guide for many installations. It is true 
that anything affecting boiler efficiency 
or heat transfer within the boiler will 
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intro luce some error, and wide variation 
in steam temperature and pressure or 
feedwater flow could be troublesome. 
Air temperature should be reasonably 
constant, and fuel quality or type should 
not vary enough to seriously affect the 
relationship between Btu and air re- 
quirements. 

In addition to the theoretical con- 
siderations, there are some practical 
problems connected with the application 
of air flow-steam flow meters. It is 
generally assumed that steam flow can 
be measured accurately down to 20 
per cent and with some degree of ac- 
curacy down to 10 per cent. Air flow 
must be measured with corresponding 
accuracy if the relationship is to mean 
anything. Consequently, the method 
of measuring air flow and the range of 
operation should be considered. Since 
air pressure will vary as tne square of 
the flow, it is important that the dif- 
ferential at maximum rating is high 
enough to insure accurate readings at 
minimum rating. 


Measuring Air Flow 
Figure 4 shows several of the many 
methods for measuring air flow. The 
preferred method is to measure the 
differential across an orifice plate in- 
stalled in the forced draft duct as air 
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at this point is cool and clean which 
eliminates troubles resulting from dusts 
and varying temperatures. As only air 
actually being supplied to the fuel- 
burning equipment is measured, infiltra- 
tion that might occur in and beyond the 
furnace is not included. Of course, care 
must be taken to assure that the air is 
actually combining with the fuel and 
not passing around the perimeter of 
the grate or through some point where 
it does not enter into the combustion 
area. 

The air side of the preheater also 
provides a convenient place for measur- 
ing air flow if there is no bypass. For 
applications where air must be bypassed 
at light loads, the preheater is not 
suitable for air flow measurement. Draft 
loss through the boiler is quite com- 
monly used and is satisfactory on many 
jobs. However, dirty gas is being meas- 
ured, and the condition of the boiler 
will influence the air flow reading. One 
of the biggest problems is the fact that 
draft loss is rather low on many boilers, 
and the small differential makes it 
difficult to obtain accurate readings. 

( n some natural draft, oil or gas fired 
boilers using only one burner, differential 
can be measured between the last pass 
and atmosphere using the burner itself 
as part of the orifice. This arrangement 
will not succeed if there is more than 
one burner per boiler, as varying the 
number of burners in service changes 
the size of the air orifice, thereby up- 
setting air flow-steam flow relationship. 
Generally speaking, the quantitative 
meter does a satisfactory job providing 
air flow can be measured satisfactorily 
and operating conditions and fuel char- 
acteristics do not vary too widely. 


Flow Meters 

The flow of gases is one of the more 
difficult physical quantities to measure; 
several meters have been developed for 
measuring these quantities and speeds. 
In distinguishing a flow meter from a 
quantity meter, flow is a quantity pass- 
ing a given section of the pipe (or duct) 
per unit of time: fundamental hydro- 
dynamic (and pneumodynamic) theory 
indicates pressure, expressed as head of a 
fluid or gas, and velocity to be inter- 
changeable in the ratio as expressed by: 


v= Vv 2g¢gh 


Gases and air streams are generally 
measured in meters of the orifice type. 
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This is explained in Fig. 4a. A constric- 
tion of flow produced by an orifice in 
a metal disc inserted between duct or 
pipe flanges creates a differential head 
that is proportional to the square of the 
flow. This pressure head is taken off 
through two small pipe connections 
(often referred to as capillary tubes) 
and transmitted to mercury or ring- 
balance tubes. In one leg of the U-tube 
are a large number of graded-length con- 
tact rods connected to resistances. 

A flow of air causes a certain pres- 
sure head on the manometer and a cor- 
responding rise of the mercury level in 
the contact rod chamber. The rise of 
mercury cuts out portions of the re- 
sistance depending on flow/velocity. 
This most popular instrument (made by 
all manufacturers) is electrical which 
measures the varying conductance in 
the instrument circuit, reading directly 
in units of flow, pressure, quantity, in. 
of vacuum, etc., as specified. 

Another common flow meter is the 
Anemometer, a typical wind generator 
driving a moving-coil element much 
like a turbine speed generator. It is also 
possible to employ a moving vane or 
shutter panel, damped in such manner 
that oscillations are eliminated. This 
shutter drives a stylus through either 
mechanical linkage or _ electrically 
through a Kelvin Bridge. Another is the 
common Weir setup for measuring air 
quantities in closed piping, shunted air 
being transmitted to an indicator. 


Ring Balance Flow Meter 

The ring balance flow meter is a 
radial torque device which uses a hol- 
low ring body to convert the differential 
pressure generated by fluid flow through 
an orifice or flow nozzle into a rotation 
which is transmitted to the recorder or 
indicator. Figure 4b shows the ring as- 
sembly in a typical flow-measuring sys- 
tem. Sketch A indicates the position of 
the ring body at zero flow condition. 
Sketch B shows the ring position at 
maximum flow condition. 

The unit operates in the following 
manner: 

All of the ring assembly is mounted 
on a knife-edge bearing which permits 
rotation about the axis of the ring. This 

illustrated in the conventional posi- 
tion in the diagram. In actual construc- 
tion the knife edge and ways are in- 
verted to prevent dust accumulation. 
The ring is divided into two pressure 
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Cochrane 
Deaerating Efficiency 


produces **ZERO OXYGEN!”’ 





The guaranteed completeness and dependability of Cochrane physical COCHRANE DEAERATOR IN A LARGE UTILITY 
This giant Cochrane Decerator, installed in 


. .°c . 1c ’ 
deaeration is unsurpassed! one of the country's largest utilities, has been 
Cochrane pioneered in this field and today has the largest number of meeting guarantees for ten years. Special 
elliptical design was dictated by space limi- 


deaerator installations in the world. Cochrane’s background in deaeration tations. With a capacity of 1,900,000 Ibs. per 
is your assurance that guarantees will be met! hour, condensate is deaerated to zero (0.005 
cc per liter or less) before being fed to high 


Cochrane Corporation designs and manufactures complete lines of pressure boilers. 
deaeration, precipitation, ion exchange and water conditioning equip- 
ment. This complete service provides single responsibility for engineering, 
fabrication and continued satisfaction. Consult Cochrane first . . . 

For further information on Cochrane Deaerators, write for literature. 


| Representatives in 30 principal cities in U.S.; Toronto, Canada; Paris, France; 
Lo Spezia, Italy; Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela 

Son Juan, Puerto Rico; Honolulu, Hawaii. 
Pottstown Metal Products Division—Custom built carbon steel and alloy 


Cc Oo R P '@) 4 A T I oO N products 


3123 N. 17TH STREET, PHILADELPHIA 32, PA. 
NEW YORK e PHILADELPHIA © CHICAGO 





Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Dealkalizers « Reactors * Deaerators * Continuous Blowoff Systems + Condensate 
Return Systems ¢ Specialties 
For more data circle 550 on Post ar 


Maximum Allowable Concentrations 


of Toxic Vapors and Gases 


By JOHN D. CONSTANCE 





— NOTES ON CHART 


MAXIMUM allowable concentrations (MAC) represent the amount of 
a toxic substance to which the average worker in a confined area 
or shop may be exposed for eight hours daily without significant 
harmful effects. These MAC figures do not imply that workers 
exposed to more than these concentrations will suddenly develop 
serious illnesses, or that workers exposed fo lower concentrations 
will not develop related illnesses. 





There are too many variables involved in such criteria to make 
them more than guideposts—and remember that they are 
maximun criteria at best. Good conditions should provide far 
lower concentrations than those noted. Individual workers may 
have marked allergies or susceptibilities 1o certain solvents, for 
example, in any concentration. Also, concentrations of a particular 
vapor or gas may vary considerably throughout a working day— 
thus complicating the determination of the MAC. 


Despite these limitations of the use of the following MAC figures, 
they can be quite useful in avoiding dangerous situations. It was 
with this in mind that the American Conference of Governmental 
Industrial Hygienists adopted the figures during their 1947 meet- 
ing. 
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TOXIC VAPORS & GASES 


MAXIMUM ALLOWABLE CONCENTRATIONS OF 





SUBSTANCE M.A.C., PARTS PER MILLION 
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CHLORINE 
SULFUR DIOXIDE 
FORMALDEHYDE 


CARBON DISULFIDE 
HYDROGEN SULFIDE 


CHLOROFORM 
AMMONIA 


TURPENTINE 

CARBON MONOXIDE 
METHYL CHLORIDE 
CARBON TETRACHLORIDE(SO 
METHYL ALCOHOL (200) 
TOLUENE (200) 
NAPTHA -COAL TAR 

ETHER 

GASOLINE 


NAPTHA-PETROLEUM (S00) 
STODDARD SOLVENT 


ACETONE 


ETHYL ALCOHOL 
CARBON DIOXIDE 
BUTADIENE 


FREON-12 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar © Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use « No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America's vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 


and its price remaining stable. 
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Burning coal the 
modern way saves 
Carbide & Carbon 
$470,000 a year! 


Two years ago Carbide & Carbon Chemicals Co. 


instituted a modernization program in the power 
department of its South Charleston, W. Va. plant. 
Utilizing latest steam-generating techniques and 
equipment, the firm replaced an outmoded installa- 
tion with a 289,000-lb.-per-hr. boiler fired with 
pulverized coal, and completely revamped the rest 
of its power system. 

Today, this program has resulted in impressive 
annual savings. Lower fuel and maintenance costs 
save $85,000 .. . increased efficiency, $175,000... 
flyash re-use, $10,000 . . . lower electrical power 
generation costs, $150,000... lower manpower 
costs, $50,000—a total savings of $470,000 a year 
plus continuing power service dependability at 
Carbide & Carbon. 

For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington, 5, D. C. 
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Effect of Air Solubility in Oil on Rotary Pump Capacity 


By JOHN D. CONSTANCE 


( NE OF THE more important factors 

to be considered when selecting a 
rotary pump is the entrainment of air in 
the liquid being pumped. Pump capacity 
suffers a distinct drop when air comes 
out of solution at the pump suction. Dr. 
C. 8. Cargoe of the National Bureau of 
Standards developed a formula for pre- 
dicting the solubility of air in oil (both 
crude and refined) or other organic 
liquids at atmospheric pressure. 

This formula (see chart) and curves 
are to be used as yardsticks only, but 
they can give very good indications of 
what to expect of a pump. By entering 
the chart with the temperature and 
specific gravity of the pumped liquid, 
the possible air solubility can be de- 
termined (this does not necessarily mean 
that the air will be present). To allow 
for the loss of capacity possible if the 
air is present, apply the following 
formula: 


1 


D= D, dis \ P, 
n) 


Decimal fraction of air in liquid 

(from solubility curves) 

D Actual displacement of pump 

D; Theoretical pump displacement 
(from pump data) 

P Atmospheric pressure (psia) 

P; Pump suction pressure (psia) 


where S 


EXAMPLE 

Assume a rotary pump is to h 
lube oil with specific gravity of 0.8 and 
at a temperature of 134 F, where at- 
mospheric pressure is 14.7 psia and the 
pump suction pressure is 5 psia. Find 
the actual displacement in terms of 
theoretical displacement. 

From the chart it can be seen that the 
oil can contain 9 per cent (by volume) 
air. Therefore, the equation reads: 

1 
D=D.} 14 009( 1A7 >) 0.852 D; 
5 


Thus, the reduction in capacity amounts 
to (1 0.852) or 14.8 per cent. 
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SOLUBILITY OF AIR IN OIL——— 


BASIS 
a . 

t +460 4 WG,S6 0.4 

WHERE A= AIR, CU.IN. PER GALLON 


t = OIL TEMPERATURE, °F 
S G* SPECIFIC GRAVITY AT 60/60 


FROM 
SWEENEY, “ROTARY PUMPS" 
JOURNAL OF THE SOCIETY 
OF NAVAL ENGINEERS, FEB. 1943 
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SOLUBILITY OF AIR IN OIL, PER CENT BY VOLUME 
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Here’s where balanus improvisus spells TROUBLE 


Spawning crustaceans such as_ barnacles 
(balanus improvisus) can greatly accelerate 
corrosion in condenser tubes. Slime, con- 
taminated water, high water velocities — 
these, too, can contribute to corrosion and 
reduce tube life. 

That’s why it’s important to remember 
Bridgeport whenever you think of condens- 
er tubes. Tube alloys vary appreciably in 
their resistance to corrosion, making it es- 
sential to select the proper alloy for each 
operating condition. And that’s where 
Bridgeport can help you. 

Through 45 years of research and con- 
denser tube manufacturing, Bridgeport has 
developed a wide variety of condenser tube 


Offices in Principal Cities - Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut - In Canada: Noranda Copper and Brass Limited, Montreal 


March, 1956 
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alloys, one of which will meet your service 
requirements. Bridgeport’s Technical Serv- 
ice and Corrosion Laboratory have the ex- 
perience and facilities to recommend the 
most effective alloy for any corrosion-caus- 
ing condition. 

A call to your nearest Bridgeport sales 
office can be valuable to you. They'll show 
you how Bridgeport Condenser Tubes can 
increase condenser life and cut operating 
costs. 

Write today for your copy of Bridgeport’s 
162-page Condenser and Heat Exchanger Tube 
Handbook. Are you receiving the Bridgeport 
Copper Alloy Bulletin regularly? If not, ask 
for it too. 
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Tips on TACHOMETERS 
= 

SG 

PAS 


Longer Instrument Life 
Lower Repair Bills 


Both models AO and DO 
Jagabi Hand Tachometers 
with “Overspeed Protec- 
tion” are available at 
James G. Biddle Co. These 
highlyavailableandalways 
reliable instruments 
equipped with a special 
friction coupling that 
minimizes the damaging 


abuse ot occ asional over- 


are 


speeding and too-sudden 
acceleration if accident- 
ally used at too-low range 
setting. This protection is 
also available in the 


Jagabi Tac hograph. 


for 
MECHANICAL 
ENGINEERS 


JAGABI 


HAND 
TACHOMETERS 


with Automatic 
Ov erspeed Protection 
Write for 


BULLETIN 35-01-PE 





FAMOUS Dr. HORN 


TWO-IN-ONE 


HAND TACHOMETER 


Many consider Dr. Horn to be the finest speed measuring 
device obtainable. Gives instantaneous readings of rota- 
tional—or linear and peripheral speeds—regardless of the 
direction of rotation. Measures 6 ranges from 25 rpm to 
30,000 rpm. Operates with equal precision in vertical, 
horizontal or slanting position. Simple mechanism. Over- 
speed protection. Low maintenance. Long life. James G. 
Biddle Co. is sole | S. distributor. 


Write for BULLETIN 35-65-PE 


JAGABI® TACHOSCOPE 


Combines speed indicator and stop 
watch. Replaces “human ele- 
ment’ of error in starting and 
stopping with higher accuracy of 
calculation because Tachoscope 


can be operated for longer period. 
instrument 


High 


precision 


for 


measuring machine speeds up to 
20,000 rpm. Frequently used as a 
standard for checking other speed 


measuring instruments. 
The high quality stop 
watch may also be 
used independently. 


JAMES G. 


ELECTRICAL TESTING 
INSTRUMENTS 





1316 ARCH STREET, 


SPEED MEASURING 
INSTRUMENTS 


LABORATORY & SCIENTIFIC 
EQUIPMENT 


PHILADELPHIA 7, PA. 


SPEED MEASURING 
BULLETIN, A selection chart 


of Speed Measuring Instruments for specific 
conditions is a feature of BULLETIN 35- PE, 


BIDDLE Co. 


ee oe 


Biddle Co. 


© 
os ss 


James G 
316 Arch St., Phila. 7, Pa. 


| 
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Gentlemen: 

Please send me material checked: 
} 


35-01-PE 35-65-PE 35-PE 
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continued from page 6 


reactors. The major considerations 
which resulted in this decision were 
as follows: 

1. The first nuclear reactor, con- 


structed under the West Stands of 


Staff Field on the campus of the 
University of Chicago, was disman- 
tled a number of years ago. The 
reactor at the Forest Preserve site 
was a reconstruction of the first 
reactor. 

2. The site where the first nuclear 


reactor operated, West Stands, is un- 


questionably of great historical sig- 
nificance and has been marked by an 
appropriate plaque. 

3. The reactors at the Forest 
Preserve site offer to the observer 
little more than a blank concrete 
wall. Even working reactors present 
very little educational stimulus or 
value to the casual observer. 

4. The Forest Preserve site was not 
considered a very practical location 
due to its isolation and could not be 
expected to draw a great number of 
visitors. In addition, previous efforts 
on the part of the Manhattan En- 
gineering District and the AEC to 
obtain a permanent permit for the use 
of the site were denied. 

5. A substantial sum of money 
would have to be spent in order to re- 
furbish and maintain the reactors for 
museum purposes. 

As a result of the considerations 
mentioned above, the Chicago Oper- 
ations Office and Argonne National 
Laboratory were then advised that 
they could proceed with the dis- 
mantling of the reactors at the Forest 
Preserve site, which has been done. 

I am certainly appreciative of both 


| your interest and that of Mr. Kramer 
| in the historical importance of these 


reactors. However, in the light of all 
the factors, I believe we have taken 
the only practical course of action 


| possible. 


(Signed) Lewis Strauss, Chairman 
Atomic Energy Commission 





Editor’s Note: We understand that 
the Chicago Museum of Science and 
Industry plans to build a full-scale 
model of the original Stagg Field pile, 
using”materials from the reactor now 
being dismantled at the Forest Pre- 
serve. The plan is still under discus- 
sion since the amount of radio ac- 
tivity present in the reactor may 
prevent its use for this purpose. How- 
ever, even if the replica has to be 
built with other materials, it is 
consoling to know that at least some 
attempt is to be made to preserve the 
memory of what history will probably 
consider the most important scientific 
experiment ever made. 
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Look! I can buy coal 
for much less a ton 
than you're paying. 





I used to buy that coal too, but it costs 
more per million BTU’s with a whole lot 
more in hidden costs. 


What do you mean 
by “hidden costs”? 





That coal you’re talking about is high 
in ash. So we were buying ashes at the 
coal price, paying freight on them from 
the mine, then paying to have them 
hauled away. Your ‘‘cheaper’’ coal 
clinkers; it smokes; it fouls the tubes. 
That means higher labor costs and higher 
maintenance. Now I pay more per ton 
and save thousands of dollars a year. 


Coals produced 
on the C&O are 
tops in quality. 








A C&O combustion engineer showed 
me why this grade of coal would work 
best in our type of installation and our 
experience has shown he was right. You’d 
better get some expert advice. It can save 
you money, too. 


There's 2, lot more Jc turing @°' ~Chesapeake and Ohio Railway 


than the cost per ton. Why not contact 

coal producers cn the C&O to solve 

your particular fue! requirements, or 

write to: R. C. Riedinger, General Coal 2% 

Traffic Manager, Chesapeake and Ohio WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
Railway Company, Terminal Tower, 

Cleveland 1, Ohio. 
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WHY A TURN-KEY PROJECT IS BEST FOR YOU 


A Turn-Key project is a “packaged” service that combines engineering and con- 
struction in a single contract . . . and that may include other services such as pre- 
liminary investigations, studies and site selection, procurement of materials and 
equipment, initial operation of the finished plant. 


Advantages to you: 
LESS COST: Who is better qualified to construct a project than 
the firm that designs it? In a Turn-Key project one organiza- 
tion performs both engineering and construction services; 
details are handled quickly, efficiently—therefore more 
economically. 


LESS TIME: Excavation can be made and foundations started 
several months prior to the release of the Engineer’s com- 
pleted design drawings and specifications. Construction fol- 
lows blue prints—promptly. This scheduling of design and 
procurement to meet construction requirements permits the 
project to advance in an unbroken sequence—setting the 
stage for a faster delivery of the completed plant. 


MORE SERVICE: One contract gives you complete service— nc 
question about responsibility. Thus you have better control 
and more closely integrated planning. 

We offer you engineering and construction services separately but 

suggest you consider combining them into a Turn-Key project that 

will save you both time and money. Write today for this free booklet 

describing the advantages in detail. 


POWER « AVIATION « PETROLEUM « TEXTILES « INDUSTRY SS 


7, hu Lyi CLI. Cycorali 


engineers -« constructors 
1200 North Broad Street « Philadelphia 21, Penna. 
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Ernest C. Hathaway 


ERNEST C. HATHAWAY, 60, of Rut- 
land, Vt., director of industrial de- 
velopment for Central Vermont Pub- 
lic Service Corp. and president of the 
Vermont Society of Engineers, died 
suddenly January 13 at the Rutland 
Hospital after a brief illness. 

Born at Somerset, Mass., Hatha- 
way attended Fall River Technical 
High School and received a B.S. de- 
gree in mechanical engineering from 
Brown University in 1918. 

After working with electric com- 
panies at Fall River, Mass., and in 
New York state, Hathaway became a 
lighting and power sales engineer at 
Bennington, Vt., in 1924. During 
more than 31 years with Central 
Vermont Public Service Corp., he 
served as director of commercial and 
power sales and rates, general com- 
mercial manager and industrial de- 
velopment director. 


All-Power Conference 
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Energy Forum will hear a big national 
panel cover the role of both government 
and industry in nuciear plants, research 
in nuclear power and problems of in- 
surance in nuclear power plants. In an- 
other nuclear session, Alf Kolflat will 
present Special Engineering Features in 
Design of Experimental Boiling Water 
Reactor Plant and Howard Grantz will 
give Design Review of 10,000-kw Boiling 
Water Reactor Plant. 

Underground Hydroelectric Stations 
in Brazil will be detailed by A. J. Acker- 
man. M. W. Kyler will describe the 
Wisconsin River Hardest Working 
River in America. 


Electrical Problems 

Electrical problems will be well cov- 
ered. C. Myron Lytle will show Impor- 
tance of Distribution Systems and C. F. 
Mitchell will cover Economic Loading of 
Distribution Transformers. 

Economics of Replacement of Gen- 
erator Capacity will be treated by L. B. 
LeVesconte. Major Auxiliary Drive 
Motors in Steam Electric Power Plants 
will be covered by A. E. Beardmore. 

The Case for Extra High Transmis- 
sion Voltage on American Power Sys- 
tems will be stated by H. W. Collins and 
Recent Radio Interference Investiga- 
tions will be described by G. E. Adams. 

Electronic Applications will be cov- 
ered in two outstanding papers: Fault 
Location Experience Using . Current 
Ratio Method, by M. J. Lantz; and The 
Cryotron, a Super-Conductive Elec- 
tronic Component, by D. A. Buck. 


Industrial Steam and Power 

Industrial electric systems will be 
| covered by these papers: Problems in 
| Cable Selection by E. E. Mellveen; 
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OL’ MAN SLUDGE DOESN’T SHOW UP ANY MORE 


He used to spend a good portion of his time in the tubes 
of this boiler. Then, about once a year or so, he’d have 
to be chased out with acid. But even that didn’t seem to 
discourage him—within a short time, he’d be sneaking 
back in to start doing business at the same old stand. A 
very stubborn fellow—and expensive. 

But that’s all changed now. Ever since treatment with 
Dearborn 659* started, Ol’ Man Sludge has been 
fighting a hopeless battle. Now, every time he tries to 
gain entrance to the boiler tubes, 659 reduces him to fluid 
form so he doesn’t get a chance to stick around. Then, 


FIGHTING CORROSION WHEREVER IT OCCURS 


out he goes via the blowdown route. 

Of course, Dearborn 659 does more than just condition 
sludge. Its patented polyamide anti-foam agents improve 
steam quality, while the catalyzed sodium sulfite ingre- 
dient prevents corrosive attack on metal surfaces. In addi- 
tion, the colloidal action of Dearborn 659 controls scale 
formation in boiler feedwater lines. 

You'll find it will pay you to investigate the many 
advantages of Dearborn 659. Bulletin 5008-B tells how 
to clean up on Ol’ Man Sludge. May we send you a copy? 


*U.S. Pat. No. Re-23085 i 


Dearborn Chemical Company, Dept. PG 
Merchandise Mart Plaza, Chicago 54, Ill. 


Please send me Bulletin 5008-B on Dearborn Formula 659. 


Company 


Address 


| 
| 
| 
! 
| 
| Name 
! 
l 
| 
| 
I 
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Flexon Expansion Joint 
Solves Expansion, Misalignment 


Problems in This Steam Line 


FLEXONICS 
A Single Source 
for Every Expansion 
Joint Requirement 


Flexonics Corporation manu- 
factures a complete line of 
expansion joints in free-flex- 
ng, controlled-flexing and 
special types. Sizes range 
from 3” up. 


Ask for your copy of the Flexon 
Expansion Joint Design Gutde 
lt provides application and 
installation data for a wide 


range of services 


= 
® 
® 
& 
- 
m 





Typical of thousands of routine services is 
the steam line to a turbine on a deaerating 
pump illustrated above. Pressure is low and 
constant; temperature is only 225° F. 
However, the protection afforded by the 
Flexon Expansion Joint is as essential to 
this line as it would be to any. 

Thermal expansion results in axial mo- 
tion and there is a slight offset as well. 
Without the dependable protection pro- 
vided by the Flexon Expansion Joint, 
dangerous stresses would be set up which 
might eventually result in piping failure. 

Protection of piping from the dangers of 
thermal motion and misalignment is the 
job of Flexon Expansion Joints. They are 
manufactured by pioneers in the fabrica- 
tion of corrugated metal assemblies with 
over 53 years of manufacturing experience. 
For routine or unusual applications, play it 
safe in your piping, specify Flexon Expan- 
sion Joints. 


EXPANSION JOINT DIVISION 
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Corrosion of Piping and Conduits in 
Industrial Plants, by R. M. Wainwright 
and D. P. Price; Utilization of 400 
Cycles, 1000 V in Industrial Power 
Plants, by V. C. Geckler; Motor Starting 
Problems in Industrial Distribution 


| Systems, by H. W. Cory. 


Some Features of a Recently-Con- 
structed Pulp Mill Power Plant will be 
told by E. J. Martin; Linden Generating 
Station — A Large Scale Exchange of 
Extraction Steam for Refinery Residual 
Fuel will be described by F. P. Fairchild. 
Experience With Centralized Control of 
a 2-Unit Boiler Installation will be given 
by G. F. Hoff, Don Hagen and L. C. 
Laird. 


H-P, H-T Equipment 

In the field of high-temperature met- 
allurgy, the papers will include Eco- 
nomic Aspects of Super-Pressure Tur- 
bine Generator Units, by S 4 ; 
Mitchell; Metals for Steam Service 
Above 1000 F, by R. M. Wilson, Jr.; 
Design of High-Pressure Feedwater 
Heaters, by J. M. West; and Central 
Station Piping Trends by Sabin Crocker 
and Frank A. Ritchings. 

Comparative Study of Large Steam 
Turbine Application for Supercritical 
and Conventional Pressures by J. J. 
Fleishman, A. H. Gibling, R. E. Lochen 
and A. Mergy; Application of High- 
Temperature Metals to Modern Large 
Steam Turbines, by R. M. Curran and 
A. W. Rankin. 

Symposium on Secondary Voltages 
will include discussion by leading utility 
engineers. There will be a session on Air 
Pollution, one on Boiler Feed Pumps. 
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model was displayed and tested, to be 
on the conservative side it was first 
thought that the size of the unit 


| should be kept relatively small, say 


around 25,000 hp and a pump ca- 
pacity of about 2500 cfs, in order not 
to cause too much line disturbance 
in starting the pumping operation. 
But as time and study have shown, 
large units can be started without 
hardly any noticeable line effect. 
From the economic viewpoint, it has 
been found that the large units cost 
less per kilowatt, therefore it is more 
economical to put in one or two large 
units rather than several small units. 
Of course, each project is an indi- 
vidual case for study of required num- 
ber of conventional type units, re- 
versible units, size of reversible units, 


| as well as their design. 


Over the past 50 years, we have 
seen thermal-electric units increase in 


| capacities from 1000 kw to 300,000 
| kw, while at present 400,000 kw and 


1374 $. THIRD AVENUE @ MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components 
In Conoda: Flexonics Corporation of Canada, Lid., Brampton, Ontarie 


500,000 kw units are being studied. 
Along with these large-size high- 

| pressure high-temperature steam 
| units will soon come the nuclear 
| continued on page 132 
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Fiexon identities 
products of Fiexonics 
Corporation that 
have served industry 
for over 53 years 
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100,000 sq. ft. low-headroom cval-type Worthington 
condenser. One of five units serving 215,000 kw tur- 
bine generators at the largest power plant in Ohio. 


One of 28 Worthington condensers serving 20,000 kw 
turbine generator units in a southern aluminum plant. 
Each unit has twin 9300 sq. ft. shells, tee-connected. 


Name the job...Name the space... 
WORTHINGTON has the condenser! 


ington offers a variety of arrangements including 
oval or rectangular single shell units, side mounted 
shells with exhaust elbow, twin shells with side or 


Worthington builds condensers in all sizes to meet 
any reasonable space requirement. A design exclu- 
sive... the Double Folded Tube Layer. . . enables 
Worthington to “tailor” a condenser to available 
space, reducing cost of foundation and building 


tee-piece exhaust connections, and special designs 
for “axial-flow” exhaust turbines. Worthington can 


construction. Most headroom limitations are easily 
met. The Double Folded Tube Layer design is 
adaptable to almost any shape of condenser shell, 


meet your needs quickly and economically. 
Contact your nearest Worthington District 
Office or write: Worthington Corporation, A&SP- 





without sacrificing efficient performance. Worth- Steam Power, Harrison, N. J. 










Pees | | eee SS 
AMAA 


SS 


STEAM-JET EJECTORS * VACUUM PUMPS + BOILER FEED PUMPS * FEEDWATER DEAERATORS * SURFACE CONDENSERS and AUXILIARIES * STEAM TURBINES 
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ONE OF THE GARLOCK 2,000 


SERVICE 
REPORTS 


ON THIS 


PACKING EVEN 
SURPRISED US! 


Typical Service Reports 
on Lattice Braid Asbestos 
Packing with Teflon: 


@ Outlasted another Garlock Style 10 to 1 against 
blending waxes and steam for cleaning. 

@ Outlasted competitor's packing 38 to 1 against 
caustic at 325°F., 50 psi. 
Outlasted other packings 3 to 1 against cold water. 


Don’t take our word for the greater strength, longer 
life of Lattice Brain with Teflon—try an initial order 
of 10 or more feet today. The Teflon core and 
impregnation resist everything except 
molten alkali metals and some freons. 


And, remember, LATTICE Brar with Teflon is only 
one of the Garlock 2,000 . . . two thousand different 
styles of packings, gaskets, and seals to meet every 
conceivable need. It’s the only complete line available. 
It’s one reason why you can expect unbiased 
recommendations from your Garlock representative. 
Call him, or write for booklet 131. 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouse$ 
throughout the U.S. and Canada. 





Rubber Expansion Joints 


For more data circle 559 On Post Card 


Pumped Storage 





continued from page 130 


electric units, and they too will in- 
crease in size and take their place 
alongside the larger steam units for 
central station generation. 

The larger the thermal-electric 
units become, the higher the load 
factor operation must be for economi- 
cal operation. 

As time goes by and the new large 
size steam units that are now operat- 
ing on the base of an expanding load 
are replaced by new capacity, they 
eventually will assume higher and 
higher positions on the load until 
they ultimately will operate some- 
where in the area of the load peak. 
The period of their daily operation 
will become less and less as they ful- 
fill the requirements of the very peak 
of the load. This peak operation re- 
sults in a high production cost as the 
load factor drops, as stated above. 

If a large electric system is for- 
tunate in having a hydroelectric site 
available either in or adjacent to 
their system they can have, in addi- 
tion to the other advantages of hydro 
generation for peaking their load, the 
advantage of pumped storage hydro- 
electric power in an amount depend- 
ing upon the characteristics of the 
hydro site and the load it is to serve. 

According to Allis-Chalmers en- 
gineers, interest in pump-turbines 
has been growing at an increasing 
rate in recent months. Requests for 
quotations and preliminary estimates 
covering pump-turbine installations 
in almost every section of the U. S. 
have been coming in from consulting 
and utility engineers. A good share 
of these projects involves large units, 
with some plants envisioned that will 
handle several hundred thousand 
kilowatts of pumped storage. Prefer- 
ence is toward the larger units, since 
there is a tendency for the cost per 
kilowatt to be less as ratings increase. 
In fact shipping limitations and pro- 
duction facilities may determine the 
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size of tomorrow’s pump-turbines | 


more than any other factor. 

Finally, because the interest in 
pumped storage is rising and becom- 
ing so general, some engineers sug- 
gested that, before the development 
goes much further, engineers should 
agree on definitions of {the terms to 
be used in connection with pumped 
storage development. Suggested defi- 
nitions are in the table on page 105. 


Licensing of Nuclear 
Reactor Operators 
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decontaminated and were discarded 
as radioactive waste. 


200 Drums of Waste 

No evidence was found which in- 
dicated harmful effects of exposure 
for any individual but periodic physi- 
cal examination will be made to de- 
tect any latent effects. All personal 
effects, homes, and automobiles were 
completely decontaminated within 
the first few days after the spill. 

The building was first entered three 
days after the spill to determine the 
extent of contamination. The survey 
group wore protective clothing in- 
cluding rubber boots, rubber gloves, 
hoods and breathing apparatus. 
Twenty-six rooms were contam- 
inated, 12 rooms highly so. Only 
five rooms had not been entered since 
the spill and were clean. 

The immediate objective was to 
remove as large a portion of the 
spilled radium as possible in the 
shortest possible time. Vacuum clean- 
ing was used for rapid removal of the 
loose contaminant to prevent further 
spreading. About 35 per cent of the 
spilled radium was collected by this 
means. Wet methods were used suc- 
cessfully on exposed surfaces. Hot 
trisodium phosphate solution was 


used on linoleum and wood, paint re- | 


mover on painted wood; furniture 
shelves and the like were vacuumed 
cleaned and damp wiped. Rugs and 
rubber matting were disposed of. 

Concrete and some wood surfaces 
were decontaminated with an oxya- 
cetylene descaling torch, followed by 
vacuum cleaning. This removed the 
paint and a thin layer of the concrete 
or wood flooring. These surfaces 
were completely restored by repaint- 
ing. 

The radioactive waste, principally 
carpets, linoleum, and cleaning rags, 


filled more than 200 drums. These | 


drums were weighted with concrete 
and sunk at sea in water deeper than 
100 fathoms. 

This single example, more than 
anything else, proves how treacherous 
radioactivity is when it gets loose, 
and that is why the personnel in nu- 
clear power plants will have to be 
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JUST/TO SHOW YOU... 


one of the thousands of custom-made 


heat exchangers 


thot Panacoil builds 


for industrial needs 












A 13,000 cfm direct- 
fired air preheater be- 
ing assembled at our 
Elizabeth plant. The 
stainless steel combus- 
tion chamber (not 
shown) sets below the 
tube banks. Air exit 
temperature 1000° F. 


OUR EXPERIENCED ENGINEERS are available to ex- 
pedite planning and specification work and to suggest the most suitable 
and economical exchanger design. 

MODERN MANUFACTURING facilities and advanced 
techniques, skilled and seasoned shop personnel guarantee fabrication to 
rigid specifications. 


FAST DELIVERY is assured by efficient shop work and 


immediate transportation facilities. 


DAVIS ENGINEERING coronation 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


| Since 1915 Paracoil’s skill to do comes of doing Since 1915 
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COOLING TOWERS 


From the first breath of air that passes through the fan of 
your Marley cooling tower, there’s a specialist standing by 
to see that all goes well. He’s a Marley Field Service Engi- 
neer—a factory-trained specialist with a most comprehensive 
knowledge of construction, operation and maintenance. 


A Marley Field Service Engineer is on the scene whenever a 
new Marley cooling tower is started up. He “checks its pulse” 
... takes its temperature . . . sees that every vital component 
is functioning properly. At regular intervals, he will call 
back to give the tower a periodic check-up and to give you 
professional assistance on tower operation and maintenance. 
And of course, Marley Field Service Engineers are always 
available for consultation on any cooling tower problem, 
regardless of the type or make of tower. 


This continuous close contact insures the continuance of “‘like- 
new” performance of your cooling tower. Like Marley de- 
sign, engineering and research, Marley’s Field Engineering 
Service exists for the sole purpose of providing you the most 
efficient and economical water cooling possible. For infor- 
mation, or for technical brochures on the care of cooling 
towers, write today or call your nearest Marley Sales 
Engineering Office. 


Founder Member of Cooling Tower Institute 


The Marley Company 


Kansas City, Missouri 
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made aware of the kind of material 
they are dealing with. 

In conclusion, however, it must 
also be pointed out that ample tech- 
niques and equipments have been 
developed to afford maximum safety. 
In all the years that the Atomic 
Energy Commission has had _ its 
many plants and laboratories in 
operation there have been negligibly 
few accidents. Indeed, the safety 
record of the AEC has been far 
higher than the safety records of 
plants in general industry, where no 
radiological hazards exist. From this 
standpoint, therefore, the future 
operators of nuclear power plants 
have little to fear provided they are 
properly trained and equipped with 
the necessary safety equipment. 


Elements of Power System Analysis by Wil 
liam D. Stevenson, Jr. Size 914 by 614 in., 
370 pages; cloth binding. Published by 
McGraw-Hill Book Company, Inc., 330 W. 
42nd St., New York 36, N. Y. Price $7.50. 

This is a textbook written especially for 
senior students of electrical engineering spe- 
cializing in the power field. It might also 
serve as an introductory course for students 
seeking an advanced degree in the power 
field of electrical engineering, and could 
serve as a foundation on which more spe 
cialized courses could be based. 

The book originated from a set of mimeo 
graphed notes which the author prepared for 
a course taught to senior electrical engineer 
ing students over a period of years. Sufficient 
material has been presented to conduct a 
course lasting throughout an academic year. 
However, the book has been designed so that 
material may be selected to cover courses of 
two quarters or one semester. The material 
has been arranged so that many sections may 
be omitted without loss of continuity and 
without handicapping the student. 

The text has been made more teachable 
by gradually introducing material that 
might otherwise prove troublesome to the 
student For example, per-unit computations 
are introduced on a small scale in the chapter 
on generalized circuit constants, and again 
in the development of a universal circle dia- 
gram before they are treated in detail suffi- 
cient for their exclusive use in fault calcula- 
tions and stability problems. 

The book contains a large number of prob- 
lems, and many explanations are incorpo- 


| rated in the problem solutions. 
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To give readers an idea of the scope of the 
book, here is a list of chapter titles: 


1. General Background; 2. Inductance of 


Transmission Lines; 3. Capacitance of Trans 
mission Lines; 4. Resistance and Skin 
Effects; 5. Current and Voltage Relations 
on a Transmission Line; 6. Generalized Cir- 
cuit Constants; 7. Circle Diagrams; 8. 
Representation of Power Systems; 9. Sym- 
metrical Three-Phase Faults on Synchronous 
Machines; 10. Symmetrical Components; 
11. Unsymmetrical Short Circuits on an Un 
loaded Generator; 12. Sequence Impedances 
and Sequence Networks; 13. Unsymmetrical 
Faults on Power Systems; 14. Unsymmetri- 
cal Systems; 15. Power System Stability. 
The book is well illustrated with diagrams, 
and the author has included a large number 
of footnotes to encourage the student to 
supplement his work by additional reading. 


2. @ 


The Vertical Pump by Johnston, com 
piled and edited by A. W. Moore and How- 
ard Sens, Dozier-Eastman & Company; 392 
pages, 1014 by 714 in.; cloth cover. Published 
by the Johnston Pump Company, Pasadena, 
Calif. Price $10.00. 

This book has the most misleading title 
that we have seen in many years. Actually, 
the book is an excellent treatment of nearly 
all factors involved in locating, developing, 
treating, pumping and conveying water 
supplies. It also includes very comprehensive 
studies of the construction, design and per- 
formance characteristics of vertical turbine, 
mixed-flow, and propeller-type pumps. 
Further, it includes a section on pump selec- 
tion for hot, volatile, viscous and corrosive 
fluids. 

In addition to this already-comprehensive 
coverage, the book includes penetrating dis- 
cussions of irrigation, flood control and 
drainage, collection and treatment of sewage, 
industrial waste disposal, cooling water, 
mine dewatering, crude oil pumping, and 
pumping requirement for the water flood 
method of secondary oil recovery. Add to 
this another section devoted to engineering 
formulas and data, affecting the performance 
of fluid flow systems and you have the com- 
plete book. If this is even implied by the 
title, we will collectively eat the book. 
However, we would definitely buy the book 
since it is well written and extremely 
thought-provoking. 

No attempt will be made to discuss each 
of the many subjects treated in this book, 
but we should like to direct your attention 
to those dealing with the re-use of water, 
recharging aquifers and the development of 
water wells. Information in this book has 
been collected from articles and engineering 
magazines, government publications, origi- 
nal contributions from authorities in the 
field under discussion, and editorial comment 
by the two editors. While we recommend 
the book without reservation, we simultane- 
ously recommend that you make up a more 
descriptive title and affix it to the cover. 
This will simplify its use in reference work in 
the future. 
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simpler, 
more accurate control 
of oxygen in 


BOILERS...FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


with Crnold, 0. Geekman=> 


complete Analysis Systems! 





Arnold O. Beckman, Inc. — leaders in developing advanced instrumentation 
for accurate oxygen control — now offers complete analysis systems for high- 
er combustion efficiencies at lower fuel costs. 

These field-proven systems are already being used by progressive opera- 
tors to boost profits, cut costs — and they will make the same savings for you. 
They consist of Analyzer, and Sampling System — all in one compact installa- 
tion suitable for indoor or outdoor location. For severe temperature condi- 
tions, heated cabinets can be supplied. 





The diagram (above) shows a typical analysis system for boilers. The in- 
coming sample gas is first chilled and washed . . . then passes through a 
Separator where the condensables and solids are removed. The resulting clean, 
dry sample gas flows under pressure to the Gas Selector Panel (for selecting 
“Zero,” “Span” and “Sample” gases) . . . then into the Analyzer where the 
oxygen content is quickly measured. The Analyzer may be used with any 
standard recorder or controller. 

Result —new speed, simplicity and accuracy 

in controlling air-fuel ratios, with important 

savings in fuel and operating costs! 


ANALYZERS 


Profit Builders for Industry 
1020 Mission Street 


South Pasadena, California 
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Latest data from 
Western Precipitation 
on Cottrell Recovery Equipment 


Do you have operations in your plant where gas-laden 
suspensions, wet or dry, are a problem? Such suspensions may 
be dropping on surrounding property, causing nuisance difficulties. 
Or perhaps important values are being lost in 

stack gases that can be profitably recovered. 

Whatever the nature of your recovery requirements, you will find 
this 40-page Cottrell booklet of great help. It contains 

up-to-date data on the latest advancements in the electrical 
precipitation field - prepared by the organization that pioneered the 
commercial application of Cottrell Electrical Precipitators almost 
a half century ago and has consistently led 

in new Cottrell developments. 


A copy of this data-packed booklet will be sent 

free to engineers and other executives inter- ) 
ested in recovery processes. Send your request 

to our nearest office. } ) 


For nearly 50 years Western Precipitation has carried on a 
continuous research and development program on Cottrell Electrical 
Precipitators, Multiclone Mechanical Collectors and other types of 
recovery equipment. We are not affiliated with any other company 
in the electrical precipitation field except our wholly owned subsidi- 
aries, International Precipitation Corporation and the Precipitation 
Company of Canada, Ltd. We are equipped to serve you anywhere in 
she United States, Canada, and throughout the world! 
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40 PAGES of 


helpful information 


on Recovering Dusts, Fly Ash, 
Mists, Fumes and other Sus- 
pensions from Gases. 


This booklet summarizes 


the important points design and plant engineers 
should know abour Cottrell Precipitators .. . 








® Basic types of Cottrell equipment. 
® Principal elements in a Cottrell unit. 
® Data on Mechanical and Electronic Rectifiers. 


® Various types of Collecting Electrodes (rod curtains, 
corrugated plates, pocket electrodes, etc.). 


© Typical ways of removing collected material. 
@ Various Shell Constructions (steel, concrete, brick, etc.). 
© The effect of various factors on efficiency and 
performance. 
® Data on CMP (Combination Multiclone-Precipitator) 
Units. 
. and many other helpful facts on Cottrell 
design and operation. 








WESTERN 
CORPORATION 


DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 
Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 « 1 N. LA SALLE ST. BLDG., CHICAGO 2 
OLIVER BLDG., PITTSBURGH 22 e 3252 PEACHTREE RD. N.E., ATLANTA 5 
HOBART BUILDING, SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library 


PUMPS, COMPRESSORS 


201 Boiler Feed Pump — A barrel- 
type boiler feed pump for high pressure, 
high temperature service and designed to 
go on the line quickly without preliminary 
warm-up is the subject of 12-pp Bulletin 
1525. De Laval Steam Turbine Co. 


202 Controlled Volume Pumps — 
Bulletin 953, 24-pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
oes and stroke length adjustments are 
charted. Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


203 For Abusive Pumping Jobs — 
Catalog 4906, 36 pp, covers centrifugal 
pumps for wide industrial use and es 
cially adapied to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 
pump; a@ horizontal shaft, single-stage, 
rear-entrance automatic priming pump; 
vertical shaft Pg deny standard, over- 
head and quill bearings for wet pit ap- 
plications. Nagle Pumps. 





It’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the postcard at right. 











204 Balanced Opposed Compres- 
sors — Engineering data on =} 
balanced opposed compressors, to 
10,000 hp (top range in tandem arrange- 
ment) is contained in 36-pp Bulletin 
L-679-B1. Present information on opera- 
tion, drives, design features, rut gear, 
lubrication, valve action, capacity control, 
coolers and accessories. A chart listing ap- 
proximate dimensions is included, along 
with photos of compressor installations. 
Worthington Corp. 


WATER CONDITIONING 


205 What's What on Ion Exchang- 
ers — Here are three booklets on ion ex- 
C 


: Nalcite HCR, a styrene t; 
cation exchanger; Nalcite SAR, a deumhy 
basic anion exchanger; and Super Nalco- 
lite, a synthetic gel t zeolite for cation 
exchange. Tables and graphs explain per- 
formance of these water treating resins 
under various operating conditions. Physi- 
cal characteristics, exchange capacities, re- 
generation techniques discussed. Bulletin 
57, 20 pp, is on Nalcite SAR; Bulletin 58, 
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"7O years Younegd... 


and serving 32 states! 


From a small start in the coal fields of 
Southern Illinois in 1886—to distribution 
in 32 states from coast to coast and from 
Canada to the Gulf! 

That’s the story of Bell & Zoller’s growth 
in service to the coal users of America; the 
result of our reputation and capacity for 
mining the consistently superior coals of 
the country’s finest coal producing areas 


BELL BUILDING, CHICAGO 1, ILLINOIS 


...and of Bell & Zoller’s proven ability 
to deliver these fine coals at low cost almost 
anywhere in America. 

Chances are—wherever you are—that 
Bell & Zoller can supply the best coal for 
your burning equipment and power pro- 
ducing needs too. 

Want proof? Phone your nearest Bell & 
Zoller office. 


Coal Company 


Cleveland ¢ New York « St. Louis * Minneapolis 
Omaha ¢ Milwaukee ® Louisville * Washington, D.C. 
Terre Haute, Ind. « Mount Hope, W.Va. 
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featured covering such subjects as low 
noise level. Cleaver-Brooks Co. 


214 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and iilustrates engi- 
neering differences of component features. 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
units which range from 20 to 6000 hp. 
Preferred Utilities Mfg. Corp. 


215 Steam Generators — Illus- 
trated Bulletin SB43, 20 pp, describes 
company’s VL factory ot. genera- 
tors combining 2-drum water-type boiler, 
integral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 


away illustration shows design details, and 
gas travel. Erie City Iron Works. 


COAL HANDLING 


216 Spreader Stoker — Sixteen-pp 
Bulletin 800 describes manufacturer's 
Type C-C RotoStoker, a relatively small 
spreader stoker offering continuous clean- 
ing and ash discharge advantages of larger 
units, without need of a basement for ash- 
removal. Explains this and other opera- 
tional advantages of the stoker, which is 
adapted to modern steam boilers with out- 
put capacities of about 5000 to 75,000 Ibs 
of steam per hour. Detroit Stoker Co. 


217 Fly Ash Collection — The suc- 
cessful and economical separation of fly 
ash from boiler flue gases is discussed in 


EASIER TO INSTALL, on new construction or as replacements for other 


types. Light in weight... short face-to-face dimensions... 


retaining 


rings or flanges quickly aligned and bolted ...no gaskets required. 
“Flang-Lok” Joint are especially easy to install. 


RESPONSIVE TO MINIMUM PRESSURE. Only slightest pressure is 
required to create movement in the rubber joint, in any direction. Result 
—stress on metal pipe or other member is reduced to absolute minimum 


HIGHER WORKING PRESSURES. Goodall Rubber Expansion Joints 
operate efficiently at working pressures to 125 Ibs. P.S.I., depending on 


size. 


LONGER SERVICE LIFE. No embrittlement... continuous movement 
(flexing) actually keeps the rubber joint “alive.” No corrosion. No 
electrolysis. Highest resistance to abrasion. 


Sizes %" to 96”, 1.D., for Pressure and/or Vacuum 


Send for Illustrated Booklet, or Contact Our Nearest Branch 


“If it’s GOODALL, it MUST be GOOD!” 


HOSE + BELTING - 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


FOOTWEAR + CLOTHING 


Company 


28-pp Catalog G405. Explains need for 
collection equipment and gives physical 
characteristics of fly ash. Describes com- 
pany’s Multiclone equipment as to princi- 
ple of operation, performance and advan- 
tages. Western Precipitation Corp. 


218 Tractor Shovel — The engineer- 
ing, design and production stories of com- 
pany’s HD-11G tractor shovel are pic- 
torially presented in 8-pp Catalog MS-460. 
Includes specifications and describes var- 
ious features which mean easier servicing 
for less time-down in the field, greater 
operator comfort. Allis-Ckalmers Mfg. Co. 


ELECTRICAL EQUIPMENT 


220 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handle most industrial 
applications. Neither textbook nor order- 
ing catalog, this book provides a brief 
outline of the various types of motors, 
generators and motor-generator sets, tell- 
ing their applications and operating re- 
quirements. Booklet is generously illus- 
trated and includes performance data, 
ratings, as well as detailed information on 
methods of speed control. Allis-Chalmers 
Mfg. Co. 


221 = Motor Buying Guide — Bulle- 


tin GEC-1026, 28-pp, features company’s 
standard a-c fractional and integral horse- 
power motors in most general use. In- 


| cluded are general- and definite-purpose 





fhp motors, and fhp gear motors. A section 
on selection of integral horsepower motors 
covers horsepower requirements, enclo- 
sures, starting current limitations, speeds, 
motor types, and selection of fuses and 
circuit breakers. Descriptions and speci- 
fications include single-phase, polyphase, 
totally enclosed fan cooled, and gear-type 
integral horsepower motors. Ratings, book 
prices, dimensions, frame numbers are 
included. General Electric Co. 


222 insulation Temperature-Re- 
sistance — Technical Publication 21T4, 
16 pp, is an article on temperature-resist- 
ance characteristics of electrical insulation. 
Complete with tables and graphs, gives 


| general informaticn on variations in tem- 


perature characteristics, composite nature 


of electrical insulation, and practicability 


of temperature compensation. Other chap- 
ters deal with determining insulation con- 
stants for temperature correction factors, 
and a practical method of obtaining insu- 
lation temperature is outlined and 
scribed. James G. Biddle Co. 


223 Fuses for All Uses — This re- 
vised edition of manufacturer’s Complete 
Line Folder 3 includes illustrations and 
descriptions of fuses for every purpose. 
Features dual-element cartridge fuses for 
time-lag in protection against overloads, 


| and delay renewable fuses and renewal 
links. Economy Fuse & Mfg. Co. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


225 Check Valves — Twenty-pp 
Catalog 30 presents company’s line of 


| tilting-disc check valves made in iron, 


bronze and steel for working pressures to 
3000 psi. Explains operating principles of 


| tilting disc construction, discusses closing 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. | 
Branches and Distributors Throughout the United States and in Canada 
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without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


226 Lubricated Plug Valves — Re- 
vised Catalog PV-2, 12 pp, presents steel 
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GET YOUR 


ream and HoT WATER 


rrom a LOW COST PRODUCER! 


Lontinenta/ AUTOMATIC BOILER 


@ generates the steam and hot water you need at low 
fuel cost and with little maintenance. 

@ is highly efficient—over 80% guaranteed—due to its 
unique “spinning gas technique” 

@ can be opened for cleaning or inspection by one man 
in less than '%4 hour, for it has hinged doors at 
both ends. 


@ distributes heat evenly to the rear tube-sheet and all 


With AIRETOOL’S all-electric tube ex- 
pansion control, manufacturers and fab- 
ricators report savings of up to 30% in 
production time and labor costs on 
precision rolling and accurate expansion 
of condenser and heat exchanger tubes, 
over manually controlled methods. With 
this precision method, even the most 
inexperienced operator can roll uniform, 
tight tube joints in greatly less time, with 
no danger of injury to the tube sheet, tube 
ends, or distortion of tube ligaments. 

Remember too, thai there’s a dependable 
AIRETOOL Expander for every tube size 
and tube sheet thickness, large or small. 
Self feeding and parallel rolling, AIRE- 


TOOL’S ball bearing thrust collar elimin- 
ates frictional heat, while the taper and 
roll of the tube expanders produce uni- 
form expansion with no sharp offset 
inside the tube, 


return tubes. This results in balanced water circula- 
tion and uniform longitudinal expansion of the entire 
pressure vessel. 


@ has long service life because of free, rapid water cir- 
culation, uniform heat transfer, simplicity of con- 
struction and quality workmanship. 


Fully automatic, Continental Boilers are 
used for hot water and high or low pressure 
steam applications. Units range from 20 
to 500 hp and can be gas, oil or com- 
bination fired. 


Write for catalog and the name of your 
nearest distributor. Let us bid on the next 
boiler you need. 


For an “On Your Job” demonstration of 
AIRETOOL’S Tube Expansion Control 
System, contact your nearest AIRETOOL 
representative, or write, wire or phone Send for all the facts on 
the AIRETOOL Mfg. Co., 318 S. Center the Continental Automatic 
St., Springfield, Ohio. Boiler. 


hitinental 


$03 BOILER ENGINEERING 
ante Stypply Company, L ne. 


PHOENIXVILLE, PA. - Phone 5832 
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Representatives 

? in principal 

cities of U.S.A., Canada, ~ OO 

Chicago Mexico, South America, 

Philadelphia England, Europe, Puerto 

Baton Rico, Italy, Japan, Hawaii 
European Plant: 

Viaardingen, The Netherlands. 





Sear ess 
3 Manavon St. 








COMBUSTION a HANDLE SLURRY 
AINST 400 | 
ACCESSORIES MODERN POWER. PLANT| 


for Every Industrial Two Seite 4” type “T” 


- . s pumps, in a we — 
ion, are a handlin 
Liquid Fuel-Gas Installation —_—_sialation, are ably handling 
against 400 ft. of head, at 
Air Control Door Windsor plant of Beech 
— — oP Bottom Power Co., Power, W. Va. Water-end 
eng tego parts are of abrasion resistant ABK Ni-Hard 
Penni oa nickel iron alloy. 
trol. Surfaces are _ Design of the Nagle type “T” pump pro- 
machined to a vides quick slippage seal adjustment, acces- 
close fit. sibility of stuffing box and split bearing 
stand. Entire pump can be quickly dismantled, 


Fuel Oil Suction > ne al 

Strainer, single type but it’s seldom necessary because it’s a Nagle 

Large basket area O Pump—built for gritty, abusive jobs—pump- 

insures low pressure ing abrasive and corrosive materials or hot 
r liquids. 











drop; cover and bas- 
SEND FOR CATALOG 5206 


ket easily removed 
NAGLE PUMPS, INC. 


for cleaning 
Wide-View Peep: 1229 CENTER AVE., CHICAGO HEIGHTS, ILL. 
hole, safety, cur 
tain type. Cobalt 
glass removed to 
show bearing sur 


face for curtain ree ee : 
Curtain halves are FOR ABRASIVE AND CORROSIVE APPLICATIONS 


guneek CS nterlocked—open 
\__ use reg For more data circle 569 on Post Card 





j 


Ignition Port with 

Refractory Tile No . iy 

M896 . . . for use | _ 
with standard 3” a 


pipe. Also serves 
as a peephole 


Furnace Relief and Access } 

Door, heavy construction SAT 

practically air tight. Door H E ay Ss y 4 € y 
casting correctly weighted, 


lined with plastic refrac- F L re) Ww ed E T E R 5 


tory retained by imbedded 
grill; with observation port 
Fuel Oi! Heater, 


and cover. ‘th A, Y 4 f 
Self-Cleaning, 4 


ial Coll Tie. (ggg CPO RINGS A BELL—LIGHTS A LIGHT or 


High oil velocity 


trdutence re (irre =«=—sACTIVATES a MOTORIZED VALVE 


vents carbon for 
mation. No internal — 
— o ' There are only three moving parts 


joints 
ae es in the HENSZEY FLOW METER — 


moximyum combustion economy is: NATIONAL ° 
AIROIL Fuel Oil, Gos or Combinotion Oil & no breakdown due to complicated 
Gas Burning Equipment; NATIONAL AIROIL Com- 


bustion Accessories; and, NATIONAL AIROIL gears and mechanism. Goes right SOUND ALARM AT 


Engineering Consultation. May we be of help to 


ov in accomplishing your particular installation ° . ont 

or in solving that dificult problem? in the line — no additional sup- HIGH OR LOW FLOW! 
CHEMICAL-PETROLEUM DIVISION ports. Indicates flow within 3% Easy to set on face of switch 

y NATIONAL AIROIL absolute accuracy, even with pul- — unaffected by dust, dirt 


<i) or corrosion — no pitting or 
Se BURNER CO., INC. sating flow. Send for bulletin. sticking. 


| 1268 0a -ranrtanceb ave PHILA. 34, PA 


Southweste Division 
is tase Recon. 6 1 HENSZEY COMPANY 


ee PIRES, ga. an DEPT. B-3 WATERTOWN, WISCONSIN 
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and semi-steel valves designed to offer 
quick shut-off of erosive or corrosive 
fluids. Explains advantages of the lubri- 
cated tapered plug design of these valves 
and pictures single gland, screwed gland, 
and bolted gland types. Also shows ac- 
cessories. The William Powell Co. 


227 Blow-Off Valves — Bulletin 
B-426, 20 pp, on blow-off valves for boiler 
pressures up to 400 lb wsp, contains in- 
stallation recommendations, construction 
information on Yarway seatless and dou- 
ble-tightening blow-off valves. Gives full 
ordering data. Yarnall-Waring Co. 


228 General Purpose Valves — Sup- 
plement No. 1 to Catalog F-9, 32-pp, offers 
complete information on company’s series 
of general purpose drop forged steel valves, 
gate, globe and angle types, sizes \% 
through 2 in. Includes descriptions of each 
type along with drawings showing com- 
ponent parts. Dimensions and other speci- 
fications are tabulated, and a pressure- 
temperature ratings table is included. 
Henry Vogt Machine Co. 


229 Valve Charts — Now available 
to power engineers are three well-organized 
wall charts on valve types, selection and 
protection. . ‘How to know valves’ 
four main types of valves from the stand- 
points of their appearance, inside con- 


struction, service intended, operation and 


use. “How to select valves’’ discusses five 


major factors involved in the choice of a | 


valve — fluid, temperature, pressure, size, 
and func tion. “How to protect valves” 
written in ‘“‘do and don’t” 


eration and maintenance. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


230 Choosing the Right Valve — | 


Presenting valve selection as a matter of 
matching the valve’s service characteristics 
with service requirements of the job, this 


practical 20-pp booklet explains and illus- | 


trates basic design features of gate, globe 


and check valves. It tells, in non-technical | 
how each of these valve types | 


language, 
works, and where it is suited for use. Disc, 
stem connection, bonnet and bonnet-joint 
characteristics are also discussed and the 
importance of stem operation is treated 
Crane Co. 


231 Industrial Valves — Condensed 
Catalog 105, 28-pp, contains data on 
valves for a wide variety of applications. 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves and small size 
globe valves designed for chain or exten- 
sion operation in vertical lines. Also in- 
cluded is company’s Mudwonder valve 
for abrasive fluids. Edward Valves, Inc. 


232 Steel Gate Valves — Four types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
202 C, 12 pp. Material specifications, di- 
mensions given, also service pressure rat- 
ings. Manning, Maxwell & Moore, Inc. 


233 General Service Valves — Bul- 
letin E-160, 16 pp, describes and illustrates 
design and construction of company's 
quick-operating valves, explaining thei 
application to blow-off service and on 
chemical process, soot blowers, water 
column blow-down, and cther types of 
pipe line. Everlasting Valve Co. 


234 Steam Trap Book — Catalog J, 


14 pp, serves as a manual of trapping prac- 
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’ covers | 


style covers ir 
important points in valve installation, op- | 


WHICH OF THESE CHARACTERISTICS 
ARE ESSENTIALS 
ON YOUR REMOTE CONTROL JOBS? 


Accuracy ... High Load Capacity 
. Adaptability ... Freedom from 
Trouble... Long Life... Flexi- 
bility ... these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request). Full de- 
scription of this versatile REMOTE 
CONTROL is given in our DATA FILE 
available for your further study. 


ACCURACY is inherent in the basic 
design, and in the standards of qual- 
ity and precise dimension that con- 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS. These are 
precision products, not gadgets. 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well . . . HOT jobs on jets and indus- 
trial furnaces ...COLD jobs down 
to —70° F . WET jobs (the con- 
duit can be completely immersed) 
. DIRTY jobs .. . ABRASIVE jobs... 
CORROSIVE jobs... HEAVY, TOUGH 
jobs up to 1,000 lbs input... LIGHT 


DUTY jobs... REMOTE jobs 150 feet 
or more from the control point... 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controle 
. are thoroughly effective under 
almost any operating condition. 


“SOLID as a rod but FLEXIBLE es a wire 
rope” aptly describes TRU-LAY 
PUSH-PULL CONTROLS. This /flexi- 
bility provides positive, remote 
action whether anchorages are fixed 
or movable ...it damps out noise 
and vibration—protects delicate 
instruments ...it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 

.it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. . 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 
TRU-LAY PUSH- PULL MECHANICAL LINKAGES 





Simple | 
One Moving Part 


Life-Time Service 
Life-Time Accuracy 


Low over-ril Cost 
Msiseless 


ADAPTABILITY to all sorts of 
mechanical situations explains, in 
large measure, the wide-spread ap- 

a of TRU-LAY PUSH-PULLS. 

«rd anchorages, fittings and 
heads have been designed that meet 
requirements on approximately 


80%, of the installations. Simple 
modifications of these standards, or 
minor changes in your own design, 
cover almost every special situa- 
tion. Our engineers have the know- 
how on such matters. 

FREEDOM FROM TROUBLE and LONG 


LIFE are assured even under excep- 


Complex 
Many Parts 
Many Points 
of Wear 
Increasing 
h 
Accuracy 
Vibration 
Rattles 


tionally adverse operating condi- 
tions because of such things as... 
full protection of the flexible, inner, 
working member by the tough flexi- 
ble conduit... lubrication of the 
inner, working member for life dur- 
ing assembly ...seals that keep 
moisture, dust and other foreign 
matter out of the unit...cold 
swaging of fittings that makes them 
integral parts of the control unit. 
(Full construction details in our 
DATA FILE). We have never heard of a 
TRU-LAY FLEXIBLE PUSH-PULL CON- 
TROL wearing out in normal service. 


Whether your interest is in a single application of this versatile PUsH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will 
answer your further questions, and will also provide you with the 
means of defining to us the application you may be interested in. 
The six bulletins and booklets in the DATA FILE 
¢o will answer all your further questions. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 
Y 2216-M South Garfield Ave., Los Angeles 22 - 929-m Connecticut Ave., Bridgeport 2, Conn. 
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TAYLOR 
COMPARATORS 


REDUCES WASTE 


Help determine 
EXACT amounts of 
chemicals needed 
for adjustments 


By making accurate colorimetric 
tests of pH and phosphate con- 
tent with Taylor Comparators, 
you can be sure of determining 
the exact amounts of chemicals 
needed to control scaling, corro- 
sion and priming in boilers. Tests 
can be made in minutes—no ex- 
perience is needed. Just fill test 
tubes with sample, add reagent 
to center tube and move color 
slide across until colors match. 
Even complete water analysis 
is only a little more detailed with 
the Taylor Water Analyzer. 

Water hardness may be deter- 
mined with the ease and accuracy 
of an alkalinity titration with 
the Taylor Total Hardness Set. 


COLOR 

G ‘ 
Taylor liquid color standards 
carry an unlimited guarantee 
against fading. There’s no chance 
of mechanical inaccuracy. Each 
complete set of standards is 
mounted in a lightweight, plastic 
slide, eliminating the need for 
handling fragile, single standards. 


SEE YOUR DEALER for Taylor sets, or 
write direct for FREE HAND- 
BOOK “Modern pH & Chio- 
rine Control.” Gives theory 
and application of pH con- 
trol, and illustrates and de- 
scribes complete Taylor line. 


W. A. TAYLOR 2° 


“ 
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tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment; a maintenance section ex- 
plaining trap installation, trouble-shooting 
and repair. Armstrong Machine Works. 


235 Steam Trap Solutions —Bulle- 
tin F. 151, 36 pp, is a newly revised edition 
of this company’s well known booklet, 
“Solving Steam Trap Problems.” Organ- 
ized for easy reference, this illustrated 
booklet provides specifications and capaci- 
ties of steam and float traps, air saints 
valves, pipe line strainers. Tells how to 
calculate condensation loads and select 
traps for unit heaters, jacketed kettles, 
submerged surfaces. Gives tips on install- 
ing, servicing. The V. D. Anderson Co. 


236 Expansion Joints — Rubber ex- 
pansion joints for relieving strains and 
stresses in piping, absorbing vibration, and 
eliminating noise are the subject of 8-pp 
Form AD-137. General advantages of rub- 
ber expansion joints are presented, and 
spool-type, U-type and rectangular-type 
joints are described as to construction and 
intended services. Also provided is catalog 
sheet on all-Teflon joints and Teflon-lined 
rubber joints. The Garlock Packing Co. 


237 Asbestos-Cement Pipe — 
Manufacturing methods in producing as- 
bestos-cement pipe for water systems are 
described in this 8-pp bulletin, which 
points out savings in installation time and 
outlines characteristic advantages once the 
pipe is in the ground. Recommended pro- 
cedures for installing pipe and assembling 
Ring-Tite coupling, as well as table of sizes 
and fittings are included. Johns-Manville. 


238 Pipe Insulation — Mono- 
Kover, a lightweight one-piece pipe insula- 
tion, is described in this bulletin. Photos 
show how easily it is applied, and text cov- 
ers its thermal resistance, permanence, 
resiliency, non-corrosive properties and 
lower applied cost. Also included are a 
thermal efficiency chart, insulation thick- 
ness selection table, and information on 
sizes and thicknesses available in this 
material. Baldwin-Hill Co. 


INSTRUMENTS AND CONTROLS 


240 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information 
on company’s meters, control equipment 
and engineering services. It is written for 
engineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for selecting appro- 
priate equipment. Bailey Meter Co. 


241 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater 
automatically. Copes-Vulean Div., Blaw- 
kK nox ( ‘o 


242 Electronic Flow Meters — 
Publication 55-1074-222, 12-pp, describes 
company’s line of electronic flow meters 
for measurement of differential pressures, 
liquid level, fluid, gas, air or steam flow, 
temperatures and pressures. Points out ad- 


” WITHOUT 
COST FOR 
COOLING 


ACCURATE TEMPERATURE 
CONTROL of Hydraulic Liquids 
PREVENTS LOSSES 


@® This NIAGARA AERO HEAT 
EXCHANGER cools the liquid for 
a large hydraulic press, preventing 
heat damage to the pump stuffing 
boxes. Using outdoor air as the evap- 
orative cooling medium, it removes 
the heat at the rate of input (1,875,000 
BTU/hr.) with no cooling water 
consumption except a negligible 
amount evaporated. 

Similar Niagara machines cool 
water, oils, solutions, lubricants and 
coolants for many mechanical, elec- 
trical and chemical processes. In a 
closed system, your coolant is never 
contaminated. The system is simple 
and easy to keep up; the equipment 
has a long, useful life. 


Write for Bulletin 120 
for a complete description 


NIAGARA BLOWER COMPANY 
Dept. E, 405 Lexington Ave. 
NEW YORK 17, N.Y. 
District Engineers in Principal Cities 
of United States and Canada 





For more data circle 573 on Post Card 


POWER ENGINEERING 

















Eastman’s confidential Editorial Research Reports to publishers prove that readers find advertising in Business Pub- 














lications as interesting as editorial material, The full Eastman release on this subject is available to you on request. 


“70% of Advertisement Reading in Business 
Publications is intentional—not accidental” 





says ROY EASTMAN of the Eastman Research Organization 


“Why shouldn’t it be,” Mr. Eastman continues, 
“since Business Publications advertise the very 
things by which readers make their livings?” 

“A year and a half ago, we injected into all of our 
confidential readership surveys a penetrating in- 
quiry as to how the advertising was read. 





“The overall results of a year’s inquiry on this sub- 
ject (32 surveys for 18 publications) show that the 
average exposure to advertising is 70% intentional, 
only 30% accidental. 

“Moreover, 94% of the readers of these publica- 
tions, on the average, reported that they gave con- 
scious attention to the advertising.” 
Advertisements in Business Publications reach an 


audience that’s interested in your message . . . an 
audience that wants to read what you have to say. 


NATIONAL BUSINESS PUBLICATIONS, INC. ais x sirect, w. w.. washington 5, D.C. * STerling 3.7535 











The national association of publishers of 173 technical, 
professional, scientific, industrial, merchandising and 
marketing magazines, having a combined circulation 
of 4,098,937 .. . audited by either the Audit Bureau of 
Circulations or Business Publications Audit of Circula- 
tion, Inc. . . . serving and promoting the Business Press 
of America . . . bringing thousands of pages of special- 
ized know-how and advertising to the men who make 
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decisions in the businesses, industries, sciences and 
professions...pin-pointing the market of your choice. 


Write for a list of the NPB publications and the 
“Here’s How” booklet, “How Well Will We Have to 
Sell Tomorrow?”, written by Ralston B. Reid, Advertis- 
ing & Sales Promotion Manager of the Apparatus Sales 
Division, General Electric Company. 
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Boiler Accessories 


ig. 4 
Inclined Water Gage 


Plain Sight 
Illuminator 








Fig. 31 
Guard 


Fig. 15 
DCP weighted 

try cock 

Fig. 5 
Standard vertical bronz« 
water gage, 350 pound 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 


Send for Catalog 
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NEW! Re-Designed 


islolojojiang 


—Adjustable— 


SPROCKET RIM 
with Chain Guide 


ANY VALVE 
ily accessible from the 
floor 
Babbitt Sprocket Rim. 
Now re-designed tor— 


Simplifies pipe layouts, 


prevents accidents, 
valve wheels. Your supplier carries complete stocks. 


vantages, describes mercury-less_ trans- 
mitters, transmission system, receiver, in- 
tegrator, other features. The Hays Corp. 


243 Indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company’s 
Type H indicating flow meter. Presents 
technical data on the principles and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles. 
Offers examples of flow rate calculations. 
Schematic drawings and diagrams, tabu- 
lated technical data and specifications are 
included. The Meriam Instrument Co. 


244 Temperature 
The Omniguard Temperature Monitoring 
System as an economical way to monitor 
remote temperatures is explained and illus- 
trated in 6-pp Publication 3036A. Dis- 
cusses features of the system, tells how it 
and provides specifications. De- 


Monitoring — 


operates, 
tecting elements and 
covered. Instrument Div., 
Edison, Ine 


245 instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages, CO, me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co. 


246 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
proved visibility, other advantages offered 


accessories are also 


Thomas A. 


by this gage, explains operation. The Re- 
liance Gauge Column Co. 


247 p-c Amplifier — Twelve-pp 
Bulletin MSP 111.1 provides pictorial 
diagrams and descriptive information on 
company ’s PowrAmp Model P, an elec- 
tronic low-voltage linear amplifier de- 
signed to increase the speed and accuracy 
of low level d-c voltage measurements. 
Discusses performance and construction 
features of the amplifier, and describes 
some applications. Specifications and or- 
dering suggestions given. Hagan Corp. 


LUBRICATION 


Turbine Lubrication — The 
turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; 
discusses inhibited and uninhibited oils, 
company’s process for reducing sludge 
formation within lubrication system. Illus- 
trated with diagrams of typical installa- 
tions. DeLaval Separator Co. 


250 Lithium Soap Greases — This 
product information bulletin det: ails qual- 
ities and specifications of company’s multi- 
purpose lithium soap industrial greases 
Advantages of multi-purpose grease use 
such as prevention of lubricant misappli- 
cation, simplified maintenance procedures 
discussed, together with performance char- 
acteristics. Sinclair Refining Co. 


251 Versatile Industrial Oil — De- 
seribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 


249 


special problems of 





PREVENTS 


telescopic! 


PRACTICAL! 


is read- 


with low-cost 


vailable on request. 


Greater strength 
Easier, quicker, 
more solid 
assembly 


every need! 


fits all 


Call him — or write for folder and prices. v 


Babbitt 
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SPECIALTY CO. 


9 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U. S. A. 





SAVES TIME! 


ACCIDENTS! 


ADJUSTABLE! 


Folds and fits easily into pocket 
»¢ tool kit! Most models are 


The Copper-backed Clear-View 
Mirrors are replaceable! Also, 
stainless steel mirror inserts 


PRECISION ENGINEERED! 


6 convenient sizes cover practically 


HANDLES WITH EASE! 


Exclusive 360° all-angle ball joints 
allow a maximum of movement! 


IMMEDIATE DELIVERY! 
Write for NEW 4-pase Cotalog 


WORK INSPECTION 
MIRRORS 


from any angle! 

















en 


INSERTS i 
AVAILABLE 











PRODUCTS CORP. ovvt. res 


15 RIVER STREET, NORWALK, CONN. 
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ONLY 


ENCO 


BAFFLES 


give you all these 


COST CUTTING 


FEATURES 




















These important fuel-saving main- 
tenance-reducing features are ob- 
tainable with Enco boiler baffles— 
and only with Enco baffles. 
+ Streamlined gas flow 
* Uniform gas flow 
+ Elimination of bottlenecks 
Reduced draft losses 
Higher heat transfer 
Cleaner heating surfaces 
Less use of soot blower 
Special provision for expansion 
Easy tube replacement 
Adaptable to any water-tube 
boiler, fired by any fuel 
Each application is designed on the 
basis of more than a quarter cen- 
tury of experience in this special- 
ized branch of power engineering. 
Installations are made by skilled 
mechanics. 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 


Canada: Rock Utilities Lid., 80 Jean Talon St. W., 
Montreal, P. Q. ec-soe | 
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details of the 


and pictures its use in hydraulic systems 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys 
tems, ete. A chart shows grades available 
their uses and physical properties. Stand- 
are Oil Co. (Ind.) 


OTHER EQUIPMENT 


253 Steam Accumulator — How 
the steam supply and demand can be bal- 
anced by means of company’s steam ac- 
cumulator is told in Bulletin RA-52-8 
Stresses reduced boiler capacity required 
and increased boiler efficiency afforded by 
use of the accumulator, other advantages 
Discusses operating principle, tells how to 
figure capacity. Foster Wheeler Corp 


254 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, ete. A sec 
tional view shows construction and prin- 
ciple of operation. Dimensions for sis 
sizes of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use with motors from 7.5 to 800 hp 
Separate tables cover variable and 
stant torque loads. American Blower Corp 





Postage-free cards for ordering 
catalogs are on page 138. You 
may also use the cards to order 
literature mentioned in the ads. 








255 Heat Transfer Apparatus — 
Condensed Bulletin HT-1 highlights rep 
resentative products in company’s line of 
heat transfer equipment. Includes oil 
heaters and coolers, strainers, evaporators, 
heat exchangers, radiafin air coolers, tubes 
pipes, and coils. Cross-section views of 
typical units are shown, brief descriptions 
given, and references to other bulletins 
are listed. Schutte and Koerting Co 


256 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
$-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co. 


257 
Thirty-pp wire-bound 
titled, “‘Fundamentals of Turbine Speed 
Control.”’ It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co 


Turbine Speed Control — 
Bulletin H-21 is 


258 Preheating Combustion Air — 
This well-illustrated 36-pp booklet ex- 
plains fuel savings and increased perform- 
made possible by using waste heat 
in flue gases to preheat incoming combus 
tion air. Also covers increased boiler out- 
put, ability to use lower grade fuels, other 
advantages afforded. Booklet contrasts 
regenerative with recuperative preheaters 
explains operating principle and structural 
Ljungstrom air preheater. 
Applications for other than power boilers 
are also covered. Air Preheater Corp. 


ance 


WRITE for your copy 
of this Bulletin! 
for complete data on 


WILLIAMS-HAGER 
FLANGED 


CHECK VALVES. 


Williams-Hager check valves provide 
economy with silent operation in all 
types of piping systems installed in public 
buildings, utilities, waterworks, indus- 
trial plants, oil refineries, paper mills, 
chemical plants, hospitals and other 
buildings. Send coupon for complete 
details contained in Bulletin 654. 


STATE. 


co., INC, 
ZONE 


150 Stanwix St., 2 Gateway Center 


Pittsburgh 22, Pa. 


4 








WILLIAMS GAUGE 
Please send me a copy of Bulletin 654 on 


Williams-Hager Flanged Silent Check Valves. 





+ 
4 


COMPANY 
ADDRESS 


THE 


INC 


22, Pa 


THE WILLIAMS GAUGE CO., 


2 Gateway Center Pittsburgh 


Our 70th Anniversary 1886-1956 


For more data circle 578 on Post Card 


147 








SIMS acuame vm VALVES NET SEES CONSULT US 


FOR: 
continued from page 48 CHIMNEYS 


FURNACE 
32—SOLENOID VALVE for gen- WORK 


eral purpose shut-off 
BOILER 


Self-contained, internal pilot operated 
Bulletin 8210A Solenoid Valve, with a SETTINGS 
full area port, has a forged brass body 
and bonnet and a hycar diaphragm. It is 
available either normally closed or norm- 
ally open when normally closed it 
opens when solenoid is energized, and 
when normally open it opens when 
solenoid is de-energized. Valve can be 
mounted in any position. Just three 
operating parts are utilized — a stainless 
steel core and spring and a hycar dia- 
phragm, and packless construction is 
G d - used. The valve handles oil, water or gas 
uarantee to: up to 125 psi. Continuous duty Class A 
1. REDUCE Seat ond Disc Wear. coils require 10.5-w a-c or 10-w d-c to 
operate. The valve can be had ‘with 
2. INCREASE Pump Capacity. either pressed steel, water-tight, or ex- 
3. REDUCE Maintenance Costs. plosion-proof solenoid enclosure. Luxo- 
4. WORK Efficiently in Light or lene molded coils for extreme humid or 
Heavy Liquids. moisture conditions and dual voltage 
Sims Valves are available for all coils can be provided where required. 
Automatic Switch Co. 
reciprocating pumps from stock. 


Write for New Catalog PE-3 
33—AIR REGULATOR for pneu- weeny 
mo matic instrumentation MELT U MTT TA met LT 


REP MGR Py tesa yi 


Instrument Air Regulator Type 73-26 is 143 Fourth Ave., New York 3, N. Y. 
announced as providing the close regu- | BRANCHES: CHICAGO 
PUMP VALVE CO., INC. lation demanded for instrument air sup- | (GSoC 
1314 Park Avenue Hoboken, N. J ply in pneumatic instrumentation and | DETROIT « RICHMOND, VA. * CINCINNATI, OHIO 
7 ° ° . . . *_* . 
in other installations requiring sensi- 
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PUMPING PROBLEM 
GIVING YOU 
TROUBLE? 


Get qualified help. 

Tell us about it. 

SK Gear Pumps, product of years of 
research and engineering experience, 
are solving problems in almost 

every industrial field—pumping 


many types of materials like 
alcohol, fuel oils, glue, wax, Prevents Seizing and Galling- 


lube oils, resins, cellulose, heated of Threaded Surfaces to 1200°F. 


ote, send tom, Sone appinations ‘ = . ' Power and Utility Service: boiler 
manhole, handhold and face plate studs... 
cylinder head and exhaust manifold studs 
... flange bolts on high temperature pumps, 
valves and steam lines. 
; : / FLANGED PIPE =—s- Refinery and Chemical Service: flange bolts 
We'd like to get acquainted CONNECTIONS on =a connections, autoclaves, sine 
' : kettles, pumps and valves...studs on “‘cat’’ 
crackers, heat exchangers, suction heaters, 
coolers and condensers. 
Steel Mill, Forge and Foundry Service: soak- 
ing pit or ingot stripper crane assemblies. . . 
steel studs in magnesium and aluminum 


Ve i ys 1) dies and forging dies . . . studs on furnaces 
Schu (Z and Koerling 0): 8 and cooking ovens. 
COMPANY Available in 4% pint, pint and quart cans. 


URING NGINEERS v— — — . 
tab HANDHOLD AND Order a trial can today! 
FACE RATES Send for free sample and literature. 


jet Apparatus: | Rotameters & Flow | Valves: Ask for | Heat Transfer | Gear Pumps: Ask “AD crane PACKING COMPANY 


Condense indicators: Ask | Condensed Bulle. | Apparatus: Ask Bulletin 17-4 

f for Condensed 6429 OAKTON STREET, MORTON GROVE, ILL. (Chicago Suburb) 
an Canada: Crane Packing Co., Lid., Hamilton, Ont. 

OFFICES IN ALL PRINCIPAL CITIES 


require only a top-quality standard 
pump. Ours are top-quality. Other 
applications demand something special. 


If so, we're ready to cooperate. 


—let us send you Bulletin 

17-A describing 

our pumps ond engineering service. 
Just write us. We'll send it. 








\1 LL eee 
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| UNMATCHED ACCURACY | 
at highest 
working pressures 


At pressures up to 2000 psi, 
this Meriam Manometer 
provides critically accurate 
flow or differential pressure 
measurement. Constructed 
of solid bar stock steel, all 
parts are precision fitted, 
hand lapped. Each unit 
is cold hydraulic. test- 

ed to 5000 psi 


Meriam provides 
basic simplicity... 
and permanent ac- 
curacy ininstrumen- 
tation... extending 
to the highest oper- 
ating pressures. 


* Heot treated olass 


bor cover 


Write for Bulletin C-12 


Meaium Manomeler Sasirmentation 


. for pressures, vacuums, 
flows liguid level, 


INSTRUMENT COMPANY 
10920 Madison Ave. - Cleveland 2, Ohio 
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tivity of pressure output in small vol- 
umes of air or other gas. The regulator is 
designed to offer higher air volumes, 


| improved corrosion resistance, and a 40 


micron phenolic impregnated cellulose 
filter. Manufacturer says it has a mini- 
mum pressure drift from set point, gives 
instantaneous response to changes in 
flow rate, and provides adjustment to 
within close limits for any pressure 
within its output range. 

The Type 73-26 can be panel or 
bracket mounted and serviced without 


| removal from air line. It is available 


with or without auxiliary pressure gage. 


| Connections are \4-in. pipe. Maximum 
| input pressure is 300 psig, and maximum 


output pressure is 40 psig 100 psig 
with special spring. Body is of aluminum 
alloy with stainless and plated steel in- 
ternals for strength and light weight. 


| Black, Sivalls & Bryson, Ine. 


34—INDUSTRIAL WIPER now 
comes in a smaller size 


For the many industrial wiping jobs in 
which this company’s widely used 
and still available No. 59 Wiper is 
not required, a new and smaller sized 
paper wiper is offered. The No. 58 con- 
sists of two-ply sheets measuring 954 by 
104 in. Like the No. 59 Wiper (95% by 
1354 in.) the new product is packaged 
125 to a box, 18 boxes to a case. Scott 
Paper Co. 


| 35—RADIO PAGING SYSTEM calls 


personnel individually 
Private, individual paging of plant per- 
is declared possible with this 
pocket radio paging system, the Handie- 


| Talkie. It is described as a low frequency 


radio paging system in which only the 
pagee is aware that a message is being 


| transmitted. The system consists of a 


selector console with individual buttons 
for key personnel, an FM transmitter 
that radiates alerting tones and voice 
messages within a confined induction 
loop area, and the individual, all-trans- 
istorized radio receivers. 

To activate a pagee’s receiver alerting 
mechanism, the telephone operator 


presses the proper “‘alert’’ button; then 
speaks the message into a desk micro- 
phone. No other receiver in the system 
hears the alerting tone or the voice 
message, says company. The selective 
calling method utilized is identical in 
principle to one developed for alerting 
aircraft in flight. Basically, this method 
consists of matched precision vibrating 
reed mechanisms — one in each pocket 
receiver to correspond with another 


Follow the example of thousands of ma- 
sonry bit users — large and small — who 
use the WORLD'S ONLY COMPLETE 
LINE OF CARBIDE-TIPPED MASONRY 
BITS — For every drilling requirement — 
to cut time and labor costs — 


Switch to 


CARBIDE-TIPPED 


<*\, They Make Tough Drill- 
\ ing Jobs Easy! — Speed 
Work! — Cut Labor 
Costs! Drill Any Size & 
Depth of Hole! 


Even experts are amazed when they first 
learn what New England Carbide-Tipped 
Masonry Bits can do to make tough drill- 
ing jobs simple — and cut labor costs UP 
to 82%! From fast rotary drilling in soft 
and medium hard masonry to the tough- 
est jobs in hard concrete or granite — 
there's a New England Carbide-Tipped 
MASONRY BIT for every kind of job, 
and a bit to fit any make or type of drill. 


IN MASONRY BITS— 
the TIP'S the THING! 


uh Jil ® 

ROTARY BITS 
For ROTARY DRILLING of Me- 
dium Masonry — Sizes 7/64" 
to 1/4" 


rp: hoe ® 
YOO ROTARY BITS 
For ROTARY DRILLING 
of Hard Masonry, in+ 
2 cluding Hard nhs 
crete and Vitreous 
Tile, Sizes /4"' to 6" 


Fund? ® 
/ HAMMER BITS 
For One Man HAM- 
MER DRILLING of 
all Hard Masonry 
and Granite — 
Sizes 3/16"to 14" 


DISCOVER THE "EASY 
WAY FOR EVERY 

na WO DRILLING JOB! 
wre Write for our "WHAT 
and HOW" MANUAL. 
It's FREE, and very 


‘i helpful. 
+ =_—-— 
NEW ENGLAND 





Carbide Tool Co., Ineé, 
60) Brookline St., 
Cambridge 39, Mass. 


Please send me FREE “WHAT and HOW" 
MANUAL 


} NAME 


ADDRESS__ 








CITY AONE STATE ccereene 


Linsgsicismnennseineiasinitatecresinclstianiensiatiedanneainnnl 
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LEFAX 


TECHNICAL DATA BOOKS 
POCKET SIZE- LOOSE LEAF 


*] 25 
each 


accurate 


Printed on loose leaf, six hole 


6%" x 3°54” bond paper, each 
book contains about 140 pages of 
data, presenting condensed, 
for the 


worker, student and businessman 


technical 


and essential data engineer, technical 


Architecture Mechanical Draw- 
Home Heating ing 
Illumination Machine Design 
Electrician’s Data Machinist's Data 
Builder's Data Mechanics of Ma- 
Lumber Data terials 
Air Conditioning Power Transmis- 
Building Construc- sion Machinery 
tion rhermodynamic 
Reinforced Con- Table & Cherts 
crete Physical & Ther- 
Piping Data modynamic Data 
Surveying Metals 
Surveying Tables Metallurgy 
Highway Engi- Hydraulics 
neering Radio 
General Math Television & FM 
Math Tables Electricity, A 
Physics Electricity, Dt 
Trig-Log Tables AC Motors & Gen- 
General Chemistry erators 
Chemical Tables Transformers, 
Analytic Chemistry lays & Meters 


Re- 


Write for FREE Catalog (over 2000 listings). See 
for yourself how helpful LEFAX can be to you 
Send $1.25 for each book, or $6 for any five books 


listed above, to 


LEFAX PUBLISHERS 
Dept. PR-1 Philadelphia 7, Pa. 
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activated by the console selector button. 

The receiver weighs only 10 oz, is 
slightly larger than a pack of king-size 
cigarettes, and unit can be clipped in a 
pocket or on a belt. Powered by a 4-v 
mercury cell battery, its FM reception 
is claimed immune to common types of 
interference found in industrial plants. 
Unit operating cost is said to be only 3 
cents per 8-hour work day. Up to several 
hundred persons per system can be 
paged individually, additional channels 
being added as needed. No FCC license 
is required, it is pointed out, because 
the system utilizes the inductive loop 
method of restricted signal radiation. 
Motorola Communications and Elec- 
tronics, Inc. 


36—PROXIMITY RELAY for many 
control applications 


The proximity of moveable material 
liquids, granular or solid objects to 
the stationary probe affects an electronic 
circuit controlling a power relay. The 
relay automatically activates solenoid 
valves, power relays, motor starters, 
signalling devices. Level control re- 
quirements from a fraction of an inch 
to a pump up or down requirement of 
several feet can be met. Unit can also be 
used to differentiate between materials 
for interface and will control multi- 
material operations. Negligible poten- 
tial probe design allows use in hazardous 
areas, it is noted. A coaxial cable de- 
signed for heavy duty industrial applica- 
tions is used to connect probe and case. 
Unit can be flush or surface mounted. 
All operating components are contained 
in a sealed plug-in unit of the relay. 
Excel Electric Service Co., Ine. 











| BOILER MAINTENANCE MEN! 


| 





Protect Yourself and Your 
Clothes with a 


UNION MADE 
HOODED 
COVERALL 


ORDER BY MAIL 


ONLY “B $0 Each 


POSTPAID 
Send Check or Money 
Order. Open Account 
to Rated Concerns. 


Completely covers from 

head to foot. Hood is 

held securely by tie 

string at neck. Adjust- 

able wrists and ankles 

also keep out soot. 

Sanforized* washable 

heavy blue denim with 

> 2-way zipper front. Rein- 

forced front-piece for crawling protects 

garment and zipper front from wear. 

Have reinforced, double knees and el- 

bows. Send chest size (under arms, over 

chest at broadest point), height and 
weight. *(Shrinkage less than 1%). 


WRITE TODAY FOR FREE 
ILLUSTRATED FOLDER 
M. SETLOW & SON, INC., 
Quality Since 1896 
137 CHESTNUT ST., NEW HAVEN,CONN. 
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rapid dry 


ELECTRICAL EQUIPMENT 
CLEANER AND DEGREASER 


completely displaces water 


Did you ever hear of a motor taking its own bath without 
becoming short circuited and then emerge minutes later 
even cleaner than any manual cleaning job could possibly 
accomplish? Well, 





dissolved in boiling 
entrained in steam 
to prevent 
ind costly The Cam 
ind record dissolved oxygen 
of the 


wds of the oxygen 
hydrogen 
measures necessary 


{ ontimuous 
feed water nd of the 


point to the c« 


Write us to send you bulletins which tell how it's done, and how 
to quickly clean all other electrical apparatus! 


@e}] See) a fe} 7: ware), 


rrective 
therwise unsuspected corrosion 
bridge Analyzers measure 
directly The hy 

i set free by diss 
rding © 


im is measure 
wiation. Cambridge Instrume its 


andl He either 


drogen in the sté 


| 
separately 


} 
ire ivallahbie 


or multaneo 


Send for Bulletin 148-BP 
CAMBR'DGE INSTRUMENT CO., INC. 


3523 Grand Central Terminal, New York 17 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


600 WEST 9th AVENUE, GARY, INDIANA 
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Do engineers blow too much? 


Of course it’s better to blow boilers too much than too little. 
But it does waste money to blow unnecessary heat units down 
the drain—enough usually to pay in just a few months for a 
modern system of precise, carefully-controlled, continuous 
blow-down. To get all the facts gamble a stamp for a copy of 
the booklet on the Madden Orifice Meter; write to The Madden 
Corp., 1543 W. Morse Ave., Chicago 26, Ill. 
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CLASSIFIED ADVERTISING 





MECHANICAL 
ENGINEER 











Large engineering and con- 
struction firm located in 
New York has staff position 
open for Mechanical Engi- 
neer with experience in 
steam electric station opera 
tion to engage in plant 
betterment work which in- 
volves assistance in starting 
new units, testing, advising 
and consulting in respect to 
operating problems, improv- 
ing steam plant efficiencies, 
advising in respect to pro 
cedures and maintenance 
practices, and related prob- 
lems Reasonable knowledge 
of water treatment problems 
practices, et« desirable. Sub 
stantial travel involved 


Salary commensurate with ex- 
perience. Attractive companys 
benefits 


Give full particulars, age, edu- 
cation, experience in detail, and 


salary expect d. 


Box 1705, POWER ENGINEERING 
110 S. Dearborn Street, Chicago 3, til. 


STEAM AND POWER ENGINEER 


Due to our expansion program, a permanent posi- 
tion for a Mechanical Engineer graduate with five or 
more years experience in steam-electric power plant 
design is available in a large pulp and paper manu- 
facturing plant in the Upper Midwest. Our employ- 
ees know of this opening. Your confidential reply 
should include personal, educational, and work 
history together with salary thinking. Write Box 
No. 1706, Power ENGINeERING, 110 S. Dearborn 
St., Chicago 3, Ill 


WANTED POWER ENGINEER 


Heavy chemicals plant, Upper Ohio Val- 
ley, is seeking top notch Mechanical or 
Electrical Engineers with 24 years’ power 
operating experience. Would join organi- 
zation operating 55,000 KW multi-unit 
coal-fired station. Opportunities for good 
men in a fast-growing plant. Box 1707 
PowrER ENGINEERING, 110 S. Dearborn 


St., Chicago 3, TIl 











WANTED 


Used Boiler 


Complete — excellent operating 
condition. 50,000 or 100,000 Ibs. 
per hour, 150 & 450 Ibs. working 
pressure. Coal or oil fired. 


Send offers with complete details to 


Box P.8, Suite 1600 
limes Tower Bldg., New York 36 











THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


Chicago — Houston — London — Paris— 
The Hague — Montreal — Caracas — Bombay 











J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro 

electric Power Plants, Industrial Plants, Me 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 














SALES ENGINEER. Experience in steam regula- 
tion and trapping desirable. Metropolitan Area 

Consulting Engineers, Contractors and Industrial 
Plants. Send complete resume. Box 1708 PowER 
ENGINEERING, 110 8. Dearborn St., Chicago 3,Ill 








All sizes to fit your gages 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 
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( LEVe LAND 


Sequence 
DAMPER CONTROL 
Assures Proper Draft 


for 
Efficient Combustion 


Open View 
Closed View 


Cleveland Damper Controls provide 
in one compact cabinet all the ele- 
ments for safe, automatic, electrical 
remote control from over-fire draft. 
CFE Damper Controls prevent heat 
from your stoker, oil or gas burner 
from rushing out the stack—keeps it 
in the boiler where it belongs—gives 
you the most for your fuel dollar. 


CFE Damper Control with 
Automatic Sequence Feature: 


Cuts Fuel Costs — Quickly pays for 
itself in fuel savings. 

Reduces Smoke, Soot, Fly Ash — by 
maintaining proper draft and 
timing, both essential to efficient 
combustion. 

Prolongs Boiler Life—prevents over- 
heated combustion chambers, flue 
fires, “puff - backs” and their subse- 
quent damage to boiler equipment 
—lengthens life of refractories — 
reduces maintenance. 


Increases Safety— boiler operations 
are mechanical—fire hazard and 
danger to personnel are minimized. 
Optional features include: Models 
with Starting Draft Selector, Mini- 
mum Draft Safety Switch and Post 
Purge, in addition to models for 
Positive Pressure Control. 


For complele details on 

how CFE Damper Con- 

trols can cut costs and 

increase boiler efficiency, 
% write to: Dept, 3 


1111 Brookpark Rd., Cleveland 9, Ohio 


in CANADA, write to: 
Ontor Laboratories Ltd., 11] Tycos Drive, Toronto 
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The Hagan Delta ‘P’ Transmitter is a sturdy, 
compact, force-balance instrument for pneu- 
matically transmitting large pressure differ- 
ence measurements. Consider these features: 


. No stuffing boxes, torque tubes or pressure- 
tight bearings. 

. Not affected by static pressure changes. 

. Usable at any static pressures up to 3000 
psig. 

. Full scale pressure difference measuring 
ranges from 50 psi to 300 psi with 1% full 
scale accuracy. 

. Shut-off and by-pass valves integral with 
instrument. 


. Not damaged by accidental application of 
full line pressure to either side of measuring 
element. 


. Stainless steel pressure elements, cadmium- 
plated steel frame. 


. Shock and vibration proof design. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and Components for: Boiler 
Combustion Control, Metallurgical Furnace 
Control, Process Control, Aeronautical 
Testing Facilities © Industrial Water Treat- 
ment © Chemicals for Water Conditioning 


HAGAN SUBSIDIARIES: CALGON, INC. @ HALL LABORATORIES, INC. 


A few Applications of the 


Delta ‘P’ Transmitter 


Pneumatic signals from the transmitter 
are in the range of 0-30 psig, and may be 
used for indications and records, or for 
control of factors involved in such func- 
tions as: 


Pressure difference between steam and 
boiler feedwater headers. 

Steam pressure drop across superheater. 

Pressure drop between boiler outlet and 
turbine throttle. 

Pressure drop across high pressure heat 
exchangers. 

Measuring pressure drop across liquid 
flow control valves for graduated con- 
trol of pump discharge presssure. 

As a “square root’’ flow meter when pres- 
sure differentials are higher than con- 
ventional flow meter design. 

Measuring pressure differentials for alarm 
signal purposes under critical operating 
conditions, such as seal gas pressure 
during repair periods in a catalytic 
reformer unit. 
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The City of Jacksonville, Florida, 
recently installed six Allis-Chal- 
mers boiler feed pumps and 
motors rated at 486,000 pounds 
per hour, 1560-psig discharge 
Pressure, 285 F, 1250 hp. 


Another User of Reliable 


City of 


Jacksonville 


ALLIS-CHALMERS 
barrel-type 


Aer are the reasons 
for wide acceptance 


of these pumps: 


@ Outstanding performance — fully proved 
by service records. 

@ High efficiency and smooth operation un- 
der fluctuating loads — first stage has twin, 
single-suction impellers for low NPSH re- 
quirements. 

@ Simple maintenance—expansion joint and 
shaft seals are brought to outside of pump 
where they can be easily inspected. 

@ No balancing device needed—axial balance 
is maintained by back-to-back mounting of 
the impellers. 


4b prensner are outstanding features like these 

throughout the Allis-Chalmers line. Whether 
you require boiler feed, condensate, circulating 
or other power plant pumps — it pays to stand- 
ardize on Allis-Chalmers. 

In addition, A-C can supply pumps, motors 
and control of coordinated design and manufac- 
ture. This means one responsibility — one guar- 
antee of satisfaction. 

Get complete information on barrel-type boil- 
er feed pumps. Call your nearby A-C office or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin for Bulletin 08B7899. 


A-4854 


ALLIS-CHALMERS 
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Floorstand Motor Unit. . . control 
pa motor, limit switch and push 


tton station. 


Simple, durable mechanism of Chapman’s Motor Unit. 
Handwheel remains stationary during motor operation. 


IN CHAPMAN MOTOR UNITS 


Installation is fast and simple. The floorstand 


Chapman’s simple and rugged Motor Unit gives 
accurate, trouble-free control of large valves and 
sluice gates. It has approximately half as many 


parts as any other unit. Its simplified design, low _— exact pre-setting for seating tightness. 
Units operate smoothly under the most adverse 


conditions. All units are weather-proof and steam- 


tight. Write today for new Catalog 51. 


unit comes completely wired, ready to connect to 
leads. Limit switch has micrometer adjustment for 
Motor 


speed motors and low-ratio, stubtooth gears com- 
bine to give positive operation without drift, in 


any position and under all conditions. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Permutit Deaerators 
cut corrosion costs 





WORLD’S LARGEST double-unit De- 
aerating Heater is in a large Texas refinery. 
These Permutit twins heat and deaerate 
makeup at the rate of 3,000,000 lb/hr. 
They completely remove oxygen and free 
CO. to prevent corrosion and costly re- 
placements of tubes, piping, pumps, valves, 


Exclusive reboiling spray design! The 
first of these twin units proved itself with 
13 years of better-than-guarantee per- 
formance—often at 115% of rated capac- 
ity. Seventeen field-performance tests 
show oxygen reduced to 0.0 ml/l.. . free 
CO, cut to zero! Reasons: Permutit’s de- 
sign provides violent boiling, vigorous 
scrubbing—for both light and heavy loads. 


Free Technical Bulletins! Write today 
for data to help you select your next De- 
aerating Heater or other types of Water- 
Conditioning Equipment. The Permutit , 
Company, Dept. PE-3, 330 West 42nd St., Pf eX. 


New York 36, N. Y. yi 
PERMUTIT 





/ eed 


DEMINERALIZERS © ZEOLITE AND HOT PROCESS SOFTENERS * PRECIPITATORS * DEAERATING HEATERS * PRESSURE AND GRAVITY FILTERS 
CHEMICAL FEEDERS * AERATORS * BLOWOFF EQUIPMENT AND OTHER POWER PLANT SPECIALTIES * CO, :NDICATING RECORDERS 
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